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Abstract 
Water development interventions in developing countries often marginalize the rural 
indigenous technical knowledge and instead, rely solely on modern technological 
advancements. The genesis of this is the partial and biased understanding that has 
emanated from inflexible application The development process fails to take cognisance 
of the fact that indigenous cultures contain the bases for any effective development, 
awareness of which is central in the construction of sustainable strategies for rural 
water development. Recognition of this would take development forward from where 
the people are, rather than where the external agents of development would like them 
to be. 
This research carried out among the Maasai pastoralists of Kajiado in Kenya assesses 
the application of indigenous technical knowledge in which is their water development 
is embedded in order to find out the effects of incorporating rural peoples' technical 
knowledge in the development and management of the rural water supplies. The 
peoples' knowledge is compared with modern technical knowledge in the water 
supplies for analysis of the rationale of modern scientific knowledge. 
The results of the research indicate that ignoring indigenous technical knowledge in 
water supplies development has not led to more sustainable and replicable projects in 
the rural areas. At the same time, use of indigenous technical knowledge on its own 
has produced systems that call for further improvements. The improvements are 
possible with the involvement of modern technical knowledge, as the most successful 
water supplies have been those that have integrated both kinds of knowledge. 
It is concluded that rural peoples' indigenous technical knowledge and modern 
scientific knowledge are complementary in their strengths and weaknesses. When 
integrated, they may achieve what neither would alone. For this to be reached, there is 
need for mutual respect. Meaningful involvement of the. recipient local communities is 
an essential component of sustainable water supplies development. Such involvement is 
incomplete in the absence of a thorough grasp of indigenous technical knowledge, both 
in theory and practice. 
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XV1ll 
Chapter One 
Water and Development 
1.1 Introduction 
1.1.1 Development Strategies and Trends 
The twentieth century witnessed spectacular advances in many spheres of human 
development. These advances, however, were accompanied by a staggering population 
growth and widespread environmental degradation in the form of biodiversity loss, water 
pollution, soil erosion and infertility. Moreover, while many people have benefited from 
these advances, many did not. In human healthcare, for example, 80 to 90% of the planet's 
inhabitants still rely mainly on ethnomedicine (Duke, 1992; Plotkin, 1988). Similar figures 
appear to hold for ethnoveterinary. Yet prospects for the universal extension of high-input 
western-style medical and agricultural technologies are dim when viewed in the context of 
such technologies' soaring prices, the shaky economies and the politics of many nations, 
and burgeoning human and livestock populations. Nor is this to mention other 
considerations such as the escalating costs of generating new technologies breakthroughs, 
consumer demands for more wholesome natural products, or the growing threat of 
chemoresistance. Thus, whether in poor, third world countries or in the relatively rich 
countries of the first world, the economies, environmental and biomedical sustainability of 
many modem technologies has been called into serious question. 
Consequently, scientists and developers are increasingly searching for alternative 
paradigms in both social and economic terms to achieve continued progress in medicine 
and agriculture. The search is going both at grassroots level and government levels, 
focusing on concerns of affordability, environmental friendliness, socio-organization and 
institutional management or implementation, and hence sustainability. The search for 
alternatives has triggered a re-evaluation and appreciation of ethnoscience, including 
managing of natural resources (Brokensha et al" 1980). This empirical agro-ecological and 
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medical know-how has been elaborated down through generations; and it continues to be 
developed and modified by local groups as their ecological, economic, social, 
demographic, and other circumstances change. Often, the knowledge is unique to a given 
culture or society and historically weU adapted to its biophysical and human ecologies. 
Usually, it is transmitted orally rather than in writing. It forms the basis for much oflocal-
level decision-making and action in many facets of daily life, which is crucial to sustainable 
development. 
However, relatively poor performance in many years of development programmes have 
resulted in part from the breakdown in communications between workers in development 
agencies, academia, between disciplines and across nations, cultural, theoretical and 
ideological boundaries (Pit!, 1976). One theory sees development as an effort by the rich 
cultures to dominate or exploit. Another theory views development as an undisputed 
benefit bestowed on the poor people in the world. This is why, rather than argue the 
merits of the conflict of the altruistic model, participants in the Oshkosh and Chicago 
meetings sought an alternative model. They preferred the term development from below, 
implying internaUy generated development, including modernizing roles of the traditional 
institutions (Pitt, 1976). 
In the conventional theory or practice that development comes from above, externally 
imposed by governments and bureaucracies, the social distance between the planistrator 
and the peasant recipient usuaUy has been seen to mean that nothing is achieved in these 
situations. Interdisciplinary approaches are necessary and try to solve development 
problems and to understand the process ofinternaUy generated development. Recognition 
of this provides a situation to take on board what people want to have and application of 
their indigenous technical knowledge in their development endeavours. 
One critical upshot of this is that indigenous technical knowledge is embedded in a 
people's culture. The understanding of the cultural components and the variables applying 
therefore becomes crucial in understanding peoples' knowledge and how they acquire, 
develop and apply knowledge within their environment. 
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1.1.2 Peoples' Cultural Factors Cognisance in Development 
The constituent elements of a culture consist of the whole complex of distinctive features 
that characterize a society or social group. The features may be spiritual, intellectual, 
material or emotional. Of the characteristics of a given culture, some are capable of having 
a positive or a negative effect on development, thereby contributing to the final result and 
therefore needing to be identified and taken into account. Within this formulation, the 
definition on cultural policies distinguishes, at a narrower level traditions and beliefs, 
fundamental rights of the human beings, value systems and, modes of life. The 
subdivisions and distinctions are formulated in very general terms. Moreover, all these 
categories aim to describe specific aspects of cultures, except for the concept of human 
rights, which may be regarded as a universal requirement, and that of arts, which is 
restricted to the idea of the culture of the cultured. Accordingly, if one wishes to establish 
their place and role in the development process, analysis has to be done in greater detail 
for significance and content of the terms employed by asking a number of questions. For 
example, is it possible for all traditions and beliefs to interact with development? Do 
aesthetic, ethical and spiritual values have the same influence in a society and its 
development? Are modes of life wholly unalterable or can some aspect of them be easily 
changed for the better? 
The last question seems to be crucial, given the changes of all kinds that are taking place 
across the globe. It poses a question of change, affecting not only cultures and the pace of 
life, but also forms of development in a positive or a negative sense. Analysis must 
therefore be applied in a dynamic perspective, in the context of interactions. The analysis 
has therefore to include specific elements and aspects as the rate at which cultural factors 
are changing. It has also to include their order of importance, with the identification of the 
major structure-forming elements and the strategic factors in relation to the confrontation 
with development values, and the cultural aspects of social interactions. Interactions 
between developers, cultural and non-cultural factors of development and the levels and 
fields of action and the cultural impact of economic, social and technical development are 
also of importance. 
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In the filctors of continuity and change, each culture possesses a set of descriptive 
indicators that exist within a historical perspective, in relation to past and the future. These 
factors are subject to different rates of change. Some may be regarded as very long-term 
variables or even invariants, constituting, as it were, the cultural foundations and each 
goals of the society, and change rapidly only in the event of radical economic or political 
upheavals. By contrast, other factors evolve much more rapidly, for example certain 
consumer details. In the process, two categories of factors may be distinguished. On the 
one hand, there are those that constitute the heritage and the history of the society and its 
continuity, and, on the other, the intrinsic creative elements of change it contains. These 
are the elements that must be taken into consideration when attempting to assess the 
extent to which culture and development are compatible. Continuity factors, commonly 
referred to as slow variables include traditions, beliefs, value system and social, family, 
production practices, distribution of functions and tasks legal, ethical and spiritual norms, 
customs, institutions and power structures. 
Factors of change (or fast variables) involve needs and aspirations of people, survival 
strategies, knowledge (science) and know-how (technologies, modes of social, political 
and economic organizations, management of the, environment, natural and man-made and 
medicine) creativity and ability to innovate. The other aspects include technology transfers 
and intercultural communications, economic exchanges and trade, migration, and changes 
to the environment. 
In light of the above, both fast or slow rates of change of cultural characteristics can 
respond to various internal and external factors, generally of an economic or political 
nature, especially in the present international context, where it is possible to observe very 
rapid, sometimes even violent change in many situations. The result is internal 
modifications affecting every type of variable and evolutionary disparities, which may 
create conflict between societies and even within the same society. The continuity factors 
and, factors of change determine the nature of the relations between individuals and the 
economy, the government, and therefore development. In every culture they operate like a 
system of crisis indicators. Thus, every culture includes a series of dynamic components, 
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which can work either for or against development objectives for periods and in forms that 
are hard to predict. This explains the frequent disparity between the planning of a project 
and its execution, conditioned by the pattern oflife of the people concerned. 
At the same time, if the nature and rate of change are not dully taken into account by the 
developers, the slow variables, to the extent that they represent the historical roots and, as 
it were, the substrate of the culture, may act as brakes on development, especially if 
planned and controlled from the outside. Thus, the notion of the invariants and fast 
variables must be relativized if culture is to be understood in a dynamic perspective. 
Tradition is not the whole of the past but only a part of it consisting of 'frozen movement', 
the result of the deliberate choices endorsed by the subsequent generations over a 
relatively long period. Conversely, the fast variable, in some cases experienced as 'culture 
shock' by the population or certain groups within it, may momentarily become powerful 
cultural and crystallize the refusal to accept certain aspects of change. 
l.l.3 Cultural Aspects of Social Divisions 
Whereas the culture often constitutes a rallying point in relation to the outside world, 
especially in situations of intercultural conflict, it does not perform the same role within 
the society itself. In reality, every culture is criss-crossed by social divisions between, age 
groups, sexes, town and country, tradition and modernity, and by profound symbolic 
differences, accentuated more or less deliberately by their geographical or social 
proximity. These differences and the power relationships they represent tend to put into 
perspective ovegeneralized analysis that would throw a clock of uniformity over the 
distinctive detail of a culture. The latter may simply be that of the dominant group at a 
particular period. It is therefore necessary to qualifY and relativise the correlation between 
certain specific cultural characteristics and the groups whose identity they express. 
The problem of extreme poverty, in both industrialized and the developing countries, 
especially the least advanced among them, obviously includes specific cultural factors and 
effects. The persistence of a culture may appear to be bound up with poverty itself, as a 
response to economic distress of the population, at least upto the point at which the 
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extremes of wants destroy even the most basic values. Taken together, these elements of 
differentiation are of vital importance for identifYing the target populations when 
development projects are being prepared, particularly when referring to the least 
economically developed countries. 
1.1.4 Structuring Cultural Values and Norms 
The components of a culture are structurally interrelated in a manner that reveals their 
deep significance. Most of the time these features remain more or less implicit, even 
unmentioned. They are only openly and indeed ostentatiously displayed in conflict 
situations or on solemn occasions. Some of them become strategic elements in the 
encounter or confrontation between the various pre-industrial cultures and the 
development culture. Infact, in the face of change, each culture defines implicit and 
explicit hierarchies of consent, which determine the acceptability of development action. 
Thus, attitudes and aptitudes are the elements that control the permanence and 
transformation of cultures. 
Some of these elements have a decisive influence of whether others survive, flourish or 
disappear. There is hierarchy of cultural values, which largely determines their 
compatibility, or potential for conflict with development values and in which traditions, 
beliefs, value system and norms play a fundamental role. It is in terms of these elements 
that, within a given time frame, populations are able to decode the components of 
development projects, reinterpret them and make them their own. 
It is therefore possible to distinguish two principal factors as beliefs and nature or, more 
precisely, the natural milieu, whether or not modified by man. These may be regarded as 
structure building in the sense that they determine value systems, social and economic 
organization, modes of life and forms intellectual and aesthetic expression. Interacting 
with the political, economic and social structures creates the framework of every society. 
However, the interaction between beliefs and nature is not simply deterministic, as 
evidenced by the development of different cultures in the environments with the same 
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geographical characteristics, but may take highly varied fonus depending on historical 
background. 
Beliefs can be understood to include the religions, ordered rites and practices of a sacred 
and symbolic nature, and customs. Beliefs therefore constitute the heart of people's 
cuhural experience. The mystical dimension fonus the basis of the people's view of the 
world, the meaning of life, their value systems and, indirectly, their social structures, 
behaviour and attitudes for their part. The traditions and customs reflect the continuity of 
the society, its way of dealing with critical moments of life, and the distinction between 
normality and what is forbidden. Consequently, it is primarily the system of beliefs, fonus 
of worship, rituals, traditions and customs which expresses then relationship between life 
and death, regulates the stages of life, draws the lines between what is desirable, what is 
permissible and what is forbidden and makes sense of human endeavour in the material, 
intellectua~ spiritual and ethical spheres. There is no society without guiding values and, 
depending on whether or not these values correspond to a transcending of the mundane, in 
the sense of purely spiritual accomplishment, or the achievement of spiritual ends by acting 
upon the reality of the world as it exists, this system of principles and standards can serve 
to accelerate or hold back development, understood in economic sense, but especially in 
the sense of improvement in living conditions for all, driven by these values and based on 
respect for what they represent for a given population. 
The natural milieu is the second decisive element in the constitution of a people's culture. 
It is in part, the resultant of the interaction between the community and its environment. It 
therefore allows for taking into account the relations between all the members of a group 
and all that constitute their ecological heritage, while also forming part of their economic 
and cultural heritage. The cultural tradition of every community includes precise ideas 
about the environment, and the legacy of previous generations. The relationship with 
nature is imbued with interpretations and myths. As discussed in chapters two and three, it 
is the product of beliefs and or accumulated experience of the functioning of the universe 
and the roles of the groups and individuals in the management of natural resources. 
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The cultural tradition also includes a set of knowledge acquired collectively, which, in 
various ecosystems, enables natural resources to be conserved and regenerated. However, 
a supernatural dimension of the natural at times underlies this knowledge. In Indonesia, for 
example, the relationship between man and nature is conceived strongly by the various 
communities of the archipelago within context strongly influenced by the religions, which 
have been successively practiced by the local populations. Nature plays a predominant role 
in the communities of the archipelago where man is considered subordinate to nature. The 
biophysical forces, such as volcanic eruptions, the ability of the land to yield rice or the sea 
to provide fish even now fonn part of a system of beliefs, particularly for the rural 
population. 
However, the perception of nature as an inexhaustible 'foster mother' has also led some 
people to resort to destructive practices such as slash and burn and overgrazing in 
Madagascar. These practices, appropriate for small groups living off large territories, are 
harmful when the population increases sharply, with no increase in territory, and is unable 
to adapt to the resulting conditions. This is what happened, for example, to certain 
populations in the Sahel. Moreover, in some tropical countries the intensive exploitation of 
forest resources, for strictly economic reasons, may lead to irreversible ecological and 
cultural destabilization. In one ofthe communities of Moluccan archipelago, a sort oflocal 
police supervises the observance of certain unwritten laws, which at local level, prohibits 
fishing in the rivers during breeding season (Gastellu, 1980). Clearly, social and political 
norms and structures lie at the heart of highly dialectical relationship, since they are both 
constituents and consequences of culture. They are a reflection of value systems. In this 
respect, a sense of individual identity is crucial. The family, political and also economic 
behaviour of individuals vary, depending on his feeling of belonging to a group and on the 
social pressure of even coercion applied by the group. In this connection, legal practices 
are of vital importance. 
This is the level at which disputes are settled between leader groups and other cultural, 
social or ethnic groups, within the same political entity, and where the problems of caring 
for the weak, handicapped and variously marginalized are, or are not solved. It is also the 
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level at which it is decided whether to cling the fonner ways (tradition or routine) or 
actively to accept innovation, economic, social or technological. In this context, 
discussions and negotiations are of overriding importance. There is the more general 
problem of the power structure within a given community or society. In a sense, as a 
unifYing element, the culture of a society is that of a group which exercise political, 
economic and spiritual power over it. In relation to the latter, the other social groups are 
in a position of dependence, dialogue or more or less open conflict. Accordingly, the 
culture of these groups may differ profoundly from that of a group in power. Moreover, 
depending on the society in question, there may be networks of complicity. This type of 
social relationship can exert a powerful influence on the implementation of development 
strategies, for example, strategies for integration in the world economy. 
The place and role of men and women in society, some aspects of which hark back to the 
most distant past, are closely bound up with religion, family and social environment, 
property, power structures, the organization of production and relations with the body. 
Their tasks, role, influence on family and community decisions, rights over persons and 
goods and, in general, their participation in economic and social life are linked with the 
system of relationships. 
The balance between the respective roles of women and men is particularly important in 
styles of organization, behaviour and values in the family. As the primary group structures 
in all societies, it is within the family that the individual's relations with the community and 
those between generations take shape as a result of the blood relationship. The group may 
consist of enlarged family, almost the clan, in traditional societies or be simply the nuclear 
family comprising only parents and children, as is most often the case in modern societies. 
The predominant family model plays an important part in social, economic and political 
life. At the level of community or society, the transmission of culture and in particular of 
values and language depend as much on instruction within the family. Anthropological and 
sociological observation demonStrates that the role assigned to women in the traditional 
family, is fixed and restricted to domestic functions and motherhood, including care of 
small children. 
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1.1.5 Economic Production Norms 
Just as every society produces a culture, among the numerous rules and systems that 
control it's functioning, every culture contains economic norms relating to the production, 
marketing and consumption of goods and services and to the constitution and 
conservation of its heritage to the widest sense. In all the processes at work in this field 
these norms govern the role and modes of action of the various groups of which society is 
made up. Each of its members, bearer of the culture of that society, is at the same time 
imprinted with the rules that determine individual role in the fellowships or collective 
actions that serve this purpose. 
Thus, the status of the land, which is still the principal means of production, is closely 
bound up with cultural references. For example, among the Maasai pastoralists, in the 
allocation ofland, system of land use, and also in the management of the environment, the 
society has its 'nature reserves' which, depending on circumstances, may take the form of 
'sacred and therefore not SUbjected to any form of real economic exploitation. Therefore, 
the ownership, individual or common, of the land leads to methods of land utilization, 
which have a profound influence on the mode and rhythm of life of the population and 
must be analysed and taken, carefully into account when one type of activity is substituted 
for another or new methods of agriculture are introduced. 
As every profession has its status and corresponding degree of prestige, and the resulting 
diversification of tasks has deep cultural roots, the same applies to the organization of 
labour. This aspect calls for examination with particular care when work is transferred into 
a new context. The other cultural element is the status oflabour, viewed either as a short-
term effort with immediate and satisfying returns or as a medium or long-term process, 
whose technical effects become apparent only after a relatively long delay. Work, being 
both a cultural and a social activity, its practice and logic are not always and everywhere 
governed by the same rules. This bring to the fore the perception of time, which is 
fundamental to development. 
to 
The maintenance of collectively owned equipment, intrinsically foreign by origin, where 
international cooperation projects are concerned, it cannot be appropriated by the 
population until the later has been properly taught to appreciate it. Such actions can 
preferably be carried out in a context of experimental participation of the beneficiary 
community in the preparation and execution of each operation. It is this entire system of 
elements which needs to be taken into account in the design and execution of development 
projects, in particular by analysing their possible synergetic effects and, on the other hand, 
their potential for setting back the project or even provoking conflict. These observations 
apply equally to projects in the private and public sectors and those at local national and 
international levels. Conversely, the extreme poverty of some populations paradoxically, 
gives rise to modes of life and expressions and solidarity, which cannot be clearly 
accounted for in purely economic terms. Thus, it is especially important to take a cultural 
approach to rural development initiatives aimed to pay particular attention to informal 
activities, which will bring to the fore their knowledge. 
1.2 Rural Peoples' Knowledge, Know-how and Technologies 
Over generations, every society has build up a body of technical and practical expertise, 
which is still being enriched. Some of this derives from an attempted general and 
comprehensive interpretation of the world, while some meets the need to organize 
knowledge and know-how somewhat along the line of western scientific disciplines. The 
fairly widespread dissemination of such knowledge and the experience of the reserved 
pools of know-how in both traditional and modern societies result in cultural divisions, 
which are very often social divisions as well. 
The systems of family or social education, traditional or modern, of initiation into the 
transfer of knowledge both in writing and oral tradition, organization according to sex, 
and secrets and taboos also have decisive influence on cultures and their transmissions. 
Although continuity is thereby ensured, the field of education as seen above is, at the same 
time, an area of confrontation with new values and new knowledge, generally of outside 
origin as fur as the developing countries are concerned. It is also necessary to dispel a 
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common error concerning fundamental inequality of written and oral cultures. The inability 
to read or write in no way signifies a lack of knowledge. In many cultures, oral traditions 
are just as important as the written word as a means of passing on the intellectual heritage. 
While all societies generate knowledge, they also possesses a store of know-how, in fields 
as diverse as water development and its management, medicine, furming, nutrition, 
building, personal hygiene and public health. These are cultural resources whose 
importance cannot be overestimated. Unfortunately, especially in the I 970s, in many 
developing countries confusion arose between technological transformation and local 
technological development. The incoherent policies in the technology field that ensued in 
some cases led to the under utilization of the national scientific and technological 
potential. Other countries embarked on large-scale projects divorced from any overall 
economic strategy. These projects had a negative effect on the environment while 
discrediting local cultural experience and know-how. At the same time, the culture of a 
community is to a large extent the basis of the self-confidence it needs to take charge of its 
own development. In one World Bank project, concerned with local irrigation in the 
Philippines, a preliminary feasibility study overlooked the local traditional associations, 
zanjer. As a result, a first test carried out on a pilot zone was met with vigorous 
resistance from the people concerned, attributable to the social organization of the 
zarijeras. In this system each peasant tills a number of separate plots, this arrangement 
being designed to ensure that each person shares equally in water. The first person to use 
. water cannot afford to waste it without impelling the irrigation of his other plots 
downstream The system is backed up by a very precise sharing arrangement governing 
everyone's rights and duties and the settlements of disputes. Unfortunately this system had 
been left out of account when the project was set up and, because only the technical 
problems had been considered, the specialists planned for new irrigation ditches without 
making any allowance for the existing structure (Cernia, 1985). 
Similarly, among the Guarani populations of Paraguay, thirty years of innovation have 
undermined the cohesion of the villages, sown doubt in the minds of the villagers, 
paralysing individual initiatives, leading to reduced ability of the various groups to manage 
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the resources of their natural environment and aggravated the disparities between big and 
small farmers. Previously, the peasants used swamp water to flood the rice paddies and the 
informal users' association, which took care of distribution and maintained the canals, 
managed water resources. The replacement of the oxen by the tractors, the rise of the 
agro-industry and recourse to irrigation to permit modem furming on vast tracks of land 
have led to the pauperisation of the small farmer (Forgel, 1991). 
In the face of such examples, it must be acknowledged that the expansion of western 
technology is mainly driven by a powerful economic incentive and, the desire to make 
profits. Accordingly, it calls into question the local know-how, distribution of wealth, and 
social organization of the local community. The participation of the population is only 
rarely effective, putting at risk a successful transfer of the technology. Nevertheless, the 
economic projects of the developing countries nearly always involve the virtually 
unconditional adoption of the hypothesis of development based exclusively on technology 
transfer and mass industrialization. 
This is a mistake, which can have a serious consequence unless the training of human 
resources is tackled by large-scale measures. Technology transfer means no more than the 
mere importation of foreign equipment, techniques and technicians. This leads inexorably 
to the progressive marginalisation of the local population, thus aggravating their lose of 
self-confidence. Moreover, western techniques may prove ill suited to local realities. In 
Africa, for example, modem western architecture has often replaced traditional buildings 
made of mud, which is cheaper than concrete and better suited to the African climate, 
social structures and traditional art forms. A positive leaf can be borrowed from Egypt. 
New forms of housing are being designed, which includes the adaptation of traditional 
architectural style and old building methods and materials to the new housing areas and to 
urban construction itsel£ The operation also makes use of traditional know-how and skills 
of building workers. 
All too often, the training received by the local elite further reinforces the beliefs in 
Western-style development. Trainees are intimately involved in the implementation of 
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development plans and just as closely tied to the industrialized countries by material 
interest and cultural imitation. Educated in the universities of the former colonizers or in 
turnkey models, which the latter export, they are in fact steeped in foreign value systems 
and largely formed in the western mould. Accordingly, the members of these elites have a 
natural tendency to cling to the idea of progress as defined in the West. Furthermore, this 
trend raises the question of the attitude of the population to innovation. Traditional 
societies, which are supposed necessarily to reject innovation, and modem societies, 
supposedly in constant evolution, are too often considered to be mutually exclusive. In 
fact, every type of society is capable of innovation. However, the application of new 
technologies, endogenous or exogenous, depends on numerous parameters and, in 
particular, on the risk factor. 
1.2.1 Indigenous Technical Knowledge Support 
Within a development policy or project, interactions are the first important point needing 
examination for the purpose of consideration. It becomes then a question of analysing the 
decision-making processes, and how to follow the process of decision-making, in 
particular, starting from the evaluation of previous operations and the information relating 
to the problems involved, including the question of the context. This requires interaction 
analysis to be focused, initially, on the decision-makers at the apex of the decision pyramid 
and then on the downstream phase leading from decision to implementation, on the 
relations between the local and non-local players. Address is finally put on the upstream 
phase, in what form and in accordance with what selection criteria and the feedback 
process. 
In the beneficiary population's participation in the project, from planning to 
implementation and evaluation, itself, participation is the best and perhaps the best way of 
taking the cultural dimension of development into account. Its effective realisation poses 
complex problems and justifies a pedagogical approach, which should include sharpening 
awareness among the decision-makers and training development workers, as well as 
keeping the general public informed. 
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This suggests that no matter how urgent a development priority may appear, it will not be 
viable or sustainable unless there is local support. As a development principle, a 
foundation of practical local knowledge and experience must be built if a project's 
initiatives are to be sustained locally after outside expertise and money have been 
removed. 
Countries that include indigenous knowledge in their development planning derive many 
advantages. As well as being an important first step to development, it is also empowers 
rural people use their own knowledge to seek solutions to their problems. Indigenous 
knowledge used in this way will gradually convert the rural people from receivers of 
development participants in their own development. In the process, the community can 
apply their local knowledge and expertise to the problems and develop their own 
solutions, greatly increasing their contribution and commitment to the project. Practices in 
Cameroon show that indigenous people have developed very creative approaches to the 
conservation of biodiversity, soil and water resources and disputes settlement systems; 
approaches that have potential on a much wider scale (Ngwasiri, 1995). The knowledge is 
found to constitutes a strategic national resource that ought to be harnessed as it provides 
a sustainable basis for water and other natural resources management. 
1.2.2 Interaction between Tradition and Modernity in Development 
It is customary to draw a sharp dividing line between tradition and modernity. This makes 
it possible to understand the broad outlines of conflicts between the various aspects ofthe 
western culture and that of other countries. However, it would be artificial to regard these 
cultures as being totally opposed. In reality, intercultural conflict is confined to certain 
very precise circumstances and the differences can be observed in certain everyday 
situations, in certain behaviour patterns and attitudes. Only if this reality is taken into 
account can one usefully explore the interface between tradition and modernity. 
Development confined to economicism inevitably involves concepts of economic growth 
as the prime mover and end purpose of development and, maximum short-term 
profitability as the universal justification for action. The concepts form the source of the 
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cultural values that enter into conflict with those of the societies, which still function 
essentially outside this model. In the industrialised countries, the values that make up the 
cultures of the past survive in weakened and more or less concealed fonD, but in the 
developing countries they still retain all their force. 
Among the constituent elements of these cultures, some play a fundamental part, to the 
extent that they determine the functional standards of the society and all its economic and 
social activities. The interface between tradition and modernity controls the compatibility 
of the cultural components of each. The knowledge, know-how, values, social and 
economic organization and behaviour models are enshrined in the corpus of tradition. 
Their validity depends on whether or not they conform to applying tradition, whose pre-
eminence derives from its very curioity. Consequently any change must be treated with the 
utmost caution and contemplated only to the extent that it does not formally conflict with 
this corpus. 
The central position occupied by tradition in the interplay between culture and 
development cannot, however, be considered in purely negative terms. It is linked with the 
notion of the heritage, cultural identity and historical continuity of a society. It meets the 
need of every human community to see itself as the possessor of a rich heritage and as 
firmly rooted in its often-mythical origins. 
However, tradition cannot be understood as an absolute and inflexible as it itself evolves. 
Indeed, every tradition is liable to reinterpretation in the course of the interplay between 
the various socio economic and cultural groups. The upholders of tradition may have an 
institutional basis for their role and thus exercise special power within society. For their 
part, the other groups or individuals may reinterpret tradition in terms of interest of a 
different nature and loosen its absolute grip. In this way, an apparently static society may 
develop more or less heterodox initiatives and innovations and make ultimately pluralistic 
advances. 
It is therefore the realization of the inadequacy, if not the outright failure, of purely 
economic development strategies, together with awareness of the human objectives of 
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development, that has led to the very concept or content of the term development being 
re-examined from an entirely different point of view. From this viewpoint, development is 
seen as an evolutionary process involving a long-term, holistic approach to the future of 
society. To this extent, the human being is the origin, agent and ultimate purpose of 
development (UNESCO, 1990). Consequently, development includes economic growth, 
and serves to integrate all the dimensions of human activity, in particular the cultural 
dimension. Development then becomes a mobilizing process, since it can only take place 
by marshalling all the energies of society, aU of whose members must participate in the 
economic and social transformation of their community. Whatever the intentions of those 
who initiate development, operations, which underestimate the cultural dimension, taking 
only the techniques derived from the experience of the industrialized countries, cannot 
fuUy succeed, since they are unrealistic. This is the gist of the difficulties encountered by 
the developing countries, and have sought to build an autonomous economy. The 
shortcomings experienced in the 1970's because of the strategies on the need to catch up 
on the advanced countries were based on ambitious plans for rapid mass industrialization. 
The trend is being seen today in developing countries such as Kenya, which has planned to 
be fuUy industrialised by the year 2020. 
1.2.3 Combining Indigenous and Modern Technologies 
Considering the frequency of failure, requiring the projects to be completely redesigned, 
and, conversely, the possibility of innovation under certain conditions, the questions that 
need to be asked is how one should manage the dissemination of technology having regard 
to the cultural dimensions linked to a specific ecosystem and how traditional skills can be 
combined with modem knowledge and know-how. These are questions of capital 
importance in so far as history shows that social groups can assimilate a new technique 
only if it has already succeeded in mastering the previous technique in the same branch of 
knowledge presupposed by the new technique. Innovation on the premise of the unknown 
can arouse suspicion and mistrust. Only when its introduction is properly prepared, and 
when it is to some degree of local origin, and risks limited does it become easier to accept. 
In the medical field (pharmacopoeia and medicine proper) there have been increasing 
numbers of experiments with the adoption of tradition technologies in particular in 
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pharmacology, or with the combining of tradition and modem expertise, for example, 
pairing witch doctors or healers with psychiatrists in some African countries, notably 
Senegal. 
Thus, although traditional folk medicine may appear fragile as compared with its scientific 
western equivalent, often imported and imposed without discernment, many projects are 
aimed at recording and reconciling it with modernity. In Central Africa, for instance, cells 
of traditional healers have been incorporated into modem medical teas in order to protect 
patients from the harmful effect of mixing traditional and modem prescriptions. 
Traditional practitioners in several regions have been trained in environmental heath, 
preventive care, nutrition and children care. Once trained, they join modern health care 
tearns. Similar steps have been taken to improve the training given to the traditional birth 
attendants. 
The same applies to agriculture and silviculture. Although subsistence agriculture is 
subject to ecological conditions of great diversity, it was long disdained by the experts. 
Recently, however, agronomists, having discovered that indigenous agriculture can form 
the basis of the scientific improvement of agricultural methods, have begun reviving the 
old practices. In fact, traditional agriculture incorporates a number of valuable, enduring 
principles. It uses few outside inputs, builds the natural nutrients and efficiently recycles 
them, protects the soil cover and promotes the genetic diversity. 
The rural industries in China have had often family concerns, which have been able to win 
domestic markets, built up on local artisan traditions or to fill gaps left by planning. They 
are solidly anchored in the cultural and social context of the country making optimum use 
of local potential. They demonstrate population's creativity, technical skills and spirits of 
enterprises and innovations. These rural businesses now make up by no means negligible 
of the Chinese national economy, even though they only began to spring up in 1978. This 
use of local potential is also to be found in other fields, for example, the building of roads 
and other transport structures such as bridges. Local communities have used their local 
knowledge to build bridge piles of stones rather than concrete (Cernia, 1985). 
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These examples show that drawing a sharp dividing line between innovation and modem 
technology. On the other hand, local knowledge and know-how, does not enable a 
complete picture to be obtained of situations, problems and possibilities of real solutions. 
It may even cause human and cultural resources available in a given population to be 
wasted. It is therefore essential that not only in local development programmes, but also in 
those at national levels, either the initiative comes from outside or inside, an inventory of 
skills available need be drawn up, either for use as such or for combining for with new 
techniques and skills, or else to serve as basis for innovative experiments, in particular in 
certain applications. The pastoraIists' drylands of the world in particular have faced 
marginalisation in terms of consultation while development interventions take place on 
their lands. 
1.3 Pastoralism and Dryland Management 
1.3.1 Pastoralists Livelihood Systems 
There are traditional techniques and traditional forms of organization, which have kept the 
pastoralists values and proven their use in sustaining the livelihood of furmers and nomads 
in arid and semi arid areas. A process of reflection on the use of traditional techniques and 
forms of organisation by local communities themselves can be a way to find basic elements 
in creating new local strategies to sustain livelihood. 
Local populations have lived for many generations in the dry lands have accumulated a 
deep knowledge of local resources and how they can be used for survival. However, this 
knowledge, which is often reflected in the culture of the local people, threatens to become 
lost. Before the colonial period, the inhabitants of the semi arid zones, farmers and 
nomads, had effective strategies to sustain their livelihood without deteriorating their 
environment too s~riously. It is obvious that much has changed, which is making these 
strategies inadequate. Not only is population density much higher, but the socio-economic 
and political situation has changed as well. 
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To some extent, insight and innovation from outside can be useful. However, the main 
focus of development has to be indigenous, adapting itself to the local situation and 
culture and being as much as possible independent from external aid or domination. 
Through the pastoralist's devises, the herders have been able to cope with their harsh and 
unpredictable environment and to overcome the consequences of natural disasters. Since 
the colonial intervention, the traditional systems have been increasingly interfered with. 
The process of fragmentary modernization threatens the viability of the pastoral strategies 
and makes the livestock owners more vulnerable for calamities, such as drought. 
Livestock development interventions are based on indigenous knowledge systems and on 
the special skills of these pastoralists to survive in their surroundings. Even with the 
changing lifestyles, the pastoralists are still nomadic. This nomadic way of life allows the 
pastoralists to variation in range land conditions, water availability and insecurity. Their 
mobility patters includes movement across international boundaries if conditions 
necessitate this. Besides these livestock management and mobility considerations, they 
also mobilise their social structure to enlarge their possibilities to cope with disaster. Every 
stockowner tries to build up an extensive network of stock associates who provide him 
with access to livestock or labour when needed. The main economic advantage of this 
reciprocal exchange system is, therefore, its recuperative power, the capacity of household 
to overcome a major stock loss through the begging of animals from kinsmen or friends. 
Thus, what every herder has is the centre of a network of reciprocal relations, which are 
based on kinship and friendship. These relations are maintained by a constant circulation of 
livestock and results in mutual aid and cooperation. 
In close collaboration with the local population, projects in pastoralists' areas should 
therefore use the indigenous knowledge as the base for new concepts of sustainable 
development. Continuing external aid can lead to the situation where local forms of social 
organisation and traditional knowledge and experience are being lost. To incorporate in 
development planning indigenous knowledge is a courtesy to the people concerned, as an 
essential first step to successful development. It emphasises human needs and resources, 
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rather than the material ones alone, making it possible the adaption of technology to local 
needs (Brokensha, et al 1980). 
1.3.2 Pastoralists Livestock Economy and Resources Management 
In the livestock management system, the herd owners follow a number of conscious 
strategies, which aim at coping with the hazards of the pastoral life and survival in their 
arid and unpredictable environment. Some of these strategies include the manipulation of 
the natural resources through livestock management (species diversification, herd 
dispersal, herd maximisation) and mobility. Others refer to the building up of social 
exchange networks and systems of risk sharing. 
Pastoralism is based on diverse livestock keeping. This diversification strategy stimulates 
a more complete use of the vegetation resources, it serves the different productive roles of 
the livestock, and it reduces the risk of herd depletion in time of disaster. By keeping the 
multiple species, all the different habitats are exploited, and risks offailure of one resource 
are spread. Not all the different species are equally vulnerable to drought and effects by 
the same diseases. The domestic stock species do not all have the same food habits. The 
camels are mainly browsers while cattle grass. Sheep and goats form an intermediate 
group. In terms of productive roles, the large stock complement small stock and the other 
way round. Cattle are the main milk producers and have long lactating periods. They 
however take time to recover after a prolonged drought. Goats and sheep are prirnariIy 
kept for meat and barter. They are also easy to sell when cash is needed. Goats give only 
small quantities of milk and their period of lactation is short. 
Herd dispersal and the division of the livestock into production and species specific units 
is a second strategy to minimise the risks of misfortunes such as diseases, raids and local 
droughts. Kajiado patoralists like the other pastoralists keep their herds as large as 
possible. Maximisation of numbers increases their capacity for post disaster recovery, and 
facilitates the creation of risk sharing arrangements. 
Livestock plays an all-important role in the economic, social and cultural life of the 
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pastoralists. The protection system with its adaptive systems strategies has been found to 
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be a highly efficient response to the insecurity of the arid and unpredictable environments. 
However, the indigenous way of coping devises is increasingly threatened, making the 
pastoralists more vulnerable to disasters. The augmented menace is not related to climatic 
changes, but is more of a result of a process of fragmentary modernization and the 
incorporation of the regional economy into the national systems. 
Since the colonial intervention, the traditional way of life of for example, the Maasai has 
been interfered with increasingly. This process is attended by the invasion of new 
developments, which primarily serve national interests. The imported ideas and technology 
reflect western conditions and do not correspond with indigenous systems and ways of 
thinking. The external human pressures exerted on the traditional resources-use-patterns 
include the stimulation of settlement and the creation of service centres, the restriction of 
pastoral land-use due to the demarcation of boundaries, the establishment of national 
parks and the implementation of irrigation schemes for crop production, plus ill designed 
projects and programmes in general. 
The fragmentation character of the modernization process finds expression in a strong 
emphasis on, for instance human health intervention and not on the development of the 
resource base and livestock sector. This has resulted in a lack of means of subsistence for 
a growing population. Droughts, especially the severe ones reveal the demographic stress 
and breakdown of traditional pastoral strategies (Brokensha and Warner, 1980). 
1.3.3 Traditional Water Management Systems 
Water, land and resources have traditionally generally been owned communally among the 
pastoralists. This did allow for control in utilisation in relation to the weather changes. A 
council of elders controlled access and utilisation of water sources and dry season grazing 
areas. This system has been continuously eroded with colonisation and sedentarisation. 
Consequently, to a large extent, the ultimate responsibility and land rights for specific 
areas have continuously become ill defined. Field data indicate that people show greater 
interest and initiatives in improving their private land, than in improving communal land 
(Meyerhoff,1991). 
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The situation can be compared with that of Zimbabwe. Before colonization, the 
responsibility of managing water resources fell to spirit mediums (Muteffi, 1999). Near the 
start of each rainy season, they supervised raimnaking ceremonies, and imposed 
regulations governing fetching of water from reliable sources such as springs. There was 
always some form of punishment meted out to those who transgressed these sacred rules. 
No one was allowed to cultivate land or settle in the catchment of any reliable water 
source. Cutting down trees near permanent water sources was forbidden, and tilling the 
land immediately after the rains were banned, and villagers had to wait for one or two 
days. Traditional leaders performed a special procedure to request the rains, which were 
then welcomed by children singing songs of greetings. People maintained full ownership 
and control of their water sources and, therefore, ensured against their drying out. 
During the 1890 to 1980 British colonial administration in Zimbabwe, local people lost 
ownership rights and control of their water sources. The sacred role of the spirit mediums 
was transferred to the local chiefs who were only able to act on the in instructions of the 
colonial government officials, making the day-to-day management the responsibility of the 
government. The administration controlled the use of water from streams and rivers by 
enacting legislation such as the Water Rights Act. Communal irrigation schemes became 
fully government-managed. Sites for constructing and irrigation schemes were selected 
without the participation of farmers, so that farmers became passive recipients of water 
facilities in their areas. The government failure to promote consultation also led to farmers 
being forcibly reallocated to new areas; in particular, those settled in catchment areas. This 
has been more pronounced in dry areas that are mainly inhabited by pastoraIists. 
1.4 Statement of the Problem 
The United Nations Conference on Environment and Development (UNCED) held in Rio 
de Janeiro Brazil in 1992 on sustainable development measures culminated in Agenda 21. 
This called for recognition and strengthening of indigenous knowledge and resource 
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management practices. Emphasis was given to the promotion of sustainable development 
and enhancement of capacity building, based on the adaptation and exchange of traditional 
experience (UNCED, 1992). For this to be achieved, participation is required in decision-
making affecting the subjects, aimed at achieving a better understanding of indigenous 
knowledge and management. Applying this to contemporary development challenges will 
increase the efficiency of resource management system and promote adaptation and 
dissemination of suitable technological innovations. This has also been one of the lessons 
of the International Drinking Water and Sanitation Decade (1981-1990). The conclusion 
of the decade was in the end found disappointing, as it failed to achieve the ambitious 
targets of full coverage set at the outset. The pace of implementation in the 1980s could 
not even cover existing populations and only half of the projects implemented were 
estimated to be in operation at anyone time (Cleaver, 1996). However, the decade 
showed the need to develop programs to greater stakeholder consultation and involvement 
(Franceys, et al, 1989), to bring to the fore peoples' ideas and technical knowledge in 
development. 
Literature analyses show that there exists an overt antagonism between the wide range of 
indigenous adaptations and knowledge, and modern technical knowledge and technology, 
perpetuated by development institutions and modern society in general. On the one hand, 
modern technical knowledge often dismisses traditional knowledge as retrogressive and 
inconsequential, and has consistently imposed its authority in matters pertaining to rural 
development. On the other hand, the rural people interact and, at times, accept this 
approach for survival and development, which often operates contrary to the local needs. 
The consequences of this state of affairs translate into numerous failure characteristics for 
development interventions. 
However, there are indications of changes in thinking, particularly as from the 1970s with 
more professionals taking note of indigenous people's knowledge with the understanding 
of processes of development (Warren et aI., 1995). There have been campaigns of 
community participation aimed at having development start with the beneficiaries of it. 
But, awareness, attitudes and behaviour of many water development exte~ionists and 
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actors have not changed much. The rural areas of the developing world are dominated by 
international organisations, national government officials, Non-Governmental 
Organisations (NGOs) and their field agencies, whose greater majority of development 
professionals working for the agencies undervalue indigenous knowledge and hence some 
crucial indigenous capacities. Therefore, a specific action of concern is how the existing 
development trend could be reversed to create a dialogue between beneficiaries and those 
carrying out development interventions. 
Previous studies on the role of indigenous technical knowledge in development have been 
descriptive in nature. They rather show abstract analysis of variables but without detailed 
examination of the cause-effect relations. Limited attention has been given to the isolation 
of the sequence of events contributing to the marginalisation of indigenous knowledge. 
The studies have further failed to pinpoint clearly how the rural knowledge could be 
blended with the modern type of knowledge to produce sustainable developments. 
Without such studies, coupled with a comprehensive planned and designed input, the 
problem of non- recognition of the rural peoples' knowledge may never be identified. 
Indigenous technical knowledge should be recognised and integrated in the current line of 
planning with regard to the requirements of the subjects. 
Further, the association of modern technical knowledge with wealth, power and prestige 
conditions agents of development to despise and ignore rural peoples' knowledge. The 
professional training, values and interests focus on what fits their ideas (Chambers, 1983). 
This leads to the belief that modern technology is infinitely superior to that of the clients. 
(Hatch, 1976). This allegiance to centralised professional power and knowledge has in 
some instances led to the anthropogenic characteristic in progressive encroachment on 
water areas for settlements, cultivation and fuel wood, without due control. This has put 
enormous pressure on water resources. 
For example, the mainstay of the economy for the pastoralists within their harsh 
environments calls for proper consideration of the kind and location of amenities to be 
provided. They are bound to move with the seasons within a fixed pattern of life, which 
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alters the watering regime. There are also areas that are known by the local people to 
harbour certain diseases to livestock and people, which make them shy away from the 
localities irrespective of the presence of water. This should be taken into consideration in 
water development, as neglect may lead to the sources falling out of use. Cobb (1989) 
emphasises the need for consultation with the people over water development in general; a 
factor he notes has received almost no recognition in rural water supplies development 
trend in Africa. 
1.5 Conceptual Framework 
1.5.1 Indigenous Technical Knowledge and Development 
Literature shows that rural water development and planning has often failed to achieve the 
desired result of sustainable water supplies. One reason for this has been seen to be 
ignorance of local circumstances, technologies, and local systems of knowledge, leading to 
wasting of resources. In the end, communities are often left to find their own means (de 
Vreede, 1996). Compared with many modem technologies, the peoples' ways of doing 
things are known to have undergone localised testing and proved effective. They are also 
inexpensive, locally available, and culturally appropriate. In many cases, the indigenous 
knowledge systems are based on preserving and building on the patterns and processes of 
nature. 
It has generally been found that development efforts that ignore local technologies, local 
systems of knowledge, and the local environment generally fail to achieve their desired 
objectives. Examples abound of external-led development endeavours failing to consult 
properly with indigenous populations, with the resulting 'advancements' proving to be 
unsuitable. This trend has slowly been changing, particularly in the 1990s, with indigenous 
knowledge becoming fertile ground for research, and wealth of information on the topic. 
Prior to the period, there was very little research that focused on indigenous knowledge 
and there were even fewer examples of successful indigenous knowledge based 
interventions. The information is however in disparate. Of late, there has been a demand 
for the rights of indigenous people on development issues. Crucial on the agenda has been 
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recognition of the right to land and resources. In the international political system and 
many national governments, there is a show of willingness to listen. Countries such as 
America, Australia, Canada and the United States have mechanisms such as settled land 
claims and management resource boards that support indigenous systems by supporting 
self-government and the joint management of natural resources. 
Berkes (1993) indicates that indigenous knowledge has been taken as an alternative 
collective wisdom relevant to a variety of matters at a time when existing norms, values 
and laws are increasingly called into question. Green revolution technology is associated 
with ecological deterioration, economic decline at the local level, and poorer diets and 
nutritional losses resulting from the eradication of traditional foods or from their 
substitutional foods. The conceptual framework in this thesis is to identifY the main 
features of indigenous water conservation and development. In so doing, the aim is to 
shed some light on the key elements of the traditional system, rather than to call for 
preservation or a return to earlier forms. Such a call is paternalistic and suggests that 
traditional societies are static and have limited ability to produce innovations or absorb 
and use new strategies and techniques. 
Despite the past difficulties encountered in Kajiado and the other arid and semi arid areas 
in attempting to foster sustainable production, there is no real escape. The challenge has 
been to identifY and develop strategies, technologies and techniques that can increase 
productivity while containing the crucial elements of sustainability. It is the position of this 
thesis that the source of such increases in productivity is the local community and its 
indigenous knowledge and that the foundation of this knowledge is based on indigenous 
natural resource management. The indigenous societies have at the core of their fabric 
ability to change, adapt and adopt new production systems and techniques. It is therefore 
not up to entirely a third party to suggest preservation or return to a previous form. The 
policy managers can assist such communities by designing appropriate strategies. The 
point of departure is understanding the community, how they were, how they are and what 
assistance they require. 
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In rural water supplies, development and management can be conceptualised within 
consideration of the existing knowledge on utilisation of natural resources. This is seen to 
lead to incorporation of peoples' ideas. Overall, there are five main elements that 
characterize community indigenous natural resources management systems. The first 
element is that pre-colonial society was geared towards the conservation objective (Beyer, 
1980). As such it had insights on living in harmony with the environment which today's 
technocratic world has lost (Klee, 1980) due to social and economic changes. This 
traditional holistic approach, in the eyes of the modern planners and developers makes it 
difficult to identifY specific conservation strategies among traditional land management 
systems. This has left a picture that dismissed the local people as ignorant to conservation 
and prevention of important aspects as erosion (Ormsby-Gore, 1934). Colonial officers 
perceived offarmers interaction with the land as predatory, never actively improving it and 
instead exhausting it through thoughtlessness tilling (Ormsby-Gore, 1934). This 
perception arose in the presence of a colonizing culture, which had a cornpartmentalized, 
rather than the holistic view of the world. Even individuals or groups thus took as separate 
projects and conservation projects separate from those involved in utilizing the 
environment and contributing to its degradation. This dichotomy between those who 
damage the environment and those who care for it is a feature, which is missing in 
traditional resource management systems. 
The second characteristic of the indigenous knowledge systems that resource use is based 
on is a local view of the world. Traditional societies tended to exist in a single ecosystem 
or at most three adjacent and closely related ecosystem. In the process, they could draw 
support from only one or three ecosystems. Furthermore, as subsistence was the main 
purpose of production, there was little relief to receive from the neighbouring community. 
This generated into high degree of interdependence within communities, which is an 
important ingredient of sustainable resource use. This is in direct contrast with the 
modern global technological civi1ization, which draws support from the entire biosphere, a 
feature that has negatively effected the perception of the environment as 10caUy 
dispensable. 
28 
The third feature of indigenous resource management arises from the minimal degree of 
specialisation and thus occupation within such societies (Mcall, 1988). The only important 
distinction in occupation occurred along gender lines. If cattle were available, all people 
had some part to play in livestock keeping. The distinction that can be drawn is that 
women performed the bulk of the labour for the household. Men performed mainly 
livestock tending activities. This had the effect of encouraging the development of broad-
based knowledge of the environment and its management. The highly specialized nature of 
the modem technological world has created divisions between those who know about the 
environment, those who plan for its use and those who use it. Very often, these are three 
categories of people who do not work together (Chambers, 1983). 
The fourth feature for consideration is the traditional approach to knowledge and 
expertise. Modem society has the tendency to create a class of specialists or experts who 
exist in isolation and have the last word on all issues. This gives their knowledge a high 
profile, which favours such specialists because they are trained through a costly formal 
educational system, which has been elevated above informal education, particularly in 
highly technical areas such as natural resources management. 
Traditional expertise is produced at a much lower cost through informal experimental 
methods involving the accumulation of experience. All people have the chance to acquire 
it, which reduces its premium in today's world. It tends to be invisible at the policy level 
because of biases developed through the formal education system and because of 
limitations of prevailing approaches in eliciting such information (Richards, 1980). 
The fifth feature of indigenous communities knowledge is that resources utilization was 
approached with both physical and psychological tools, with the latter divided into 
intellectual and spiritual aspects, which Hyams (1952) refers to as the trinity of tools. 
Physical tools were. those made of wood, bone, stone, or metal. Intellectual tools 
represented the most effective methods of approaching a task and became embodied in 
scientific disciplines. Spiritual tools expressed the human relationship with the rest of the 
universe and were reflected in mythologies and religions. Thus in using this mythology of 
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tools to invoke the relevant spirit or god would confer upon them the mandate to 
purposefully and wilfully bring a specific natural resource under their control for their use. 
Intellectual tools defined the method of work, while physical tools were used to perform 
the actual task at hand. 
One of the most significant differences between the indigenous and the modern industrial 
age lies in the absence of the use of spiritual tools in the latter. These tools assisted 
humankind to control and check their actions by reference to consequences of changes 
made in their environment (Hyams, 1952). This category of tools reflected the view that 
the whole world was alive. 
1.5.2 Typology of Knowledge in Development of Rural Water Supplies 
The majority of people in the less developed countries live in the rural areas and depend 
on various farming systems, or on trades directly associated with it for a living (MoF A, 
1993). This raises the concern about the water supplies available to the population. The 
proportion of the population without adequate water is greater in Africa than anywhere 
else. About two-thirds of the rural population and one quarter of the urban population are 
without safe drinking water (Shanna et aI., 1996). The situation is aggravated by the 
frequent droughts, which lead to decreased food security, and increases in water-related 
diseases and environmental degradation. This is why, to reach and help the rural poor, the 
World Bank, which has experienced failure in various projects, now recommends a 
systematic approach to water resource management, using an integrated and multisectoral 
framework. Consideration is given of issues of social equity, ecological protection, and 
economic growth (Shanna et al., 1996). The resultant effect is conceived to be in support 
of adoption, promotion, and implementation of favourable policies in the context of the 
needs, priorities and constraints of the African countries. 
Within the SaheL pastoralists and agro-pastoralists are particularly vulnerable because 
development policies, often supported by international funding, have failed to address 
local concerns (Cullis et al., 1992) resulting in mass project failures (Prior, 1994). One 
reason for the situation is lack of consultation of ideas and knowledge possessed by the 
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local people. This is because a concerned dialogue with the intended beneficiaries to share 
knowledge and test techniques is visualised to be the key to the sustainability of rural 
water supplies (Wamalwa, 1989). On the other hand, developing countries have continued 
to rely on foreign technical assistance in water projects without adequately transferring 
knowledge to local stakeholders (Mo WD, 1988). The results have not been successful and 
have undermined projects' sustainability. 
Whereas policies have been prepared and implemented in the development of the rural 
water supplies, very little appears to have been achieved. The genesis of this is that 
prescriptions in the policies concentrate on issues of technology, ownership, maintenance 
and payment required for water supplies (Cleaver, 1994a) without involving beneficiaries 
in the process. The approach misses the rationale that making better use of the available 
physical and human resources in rural water development can minimise the input of 
external resources and generate internal resources more effectively. At the same time, the 
capacity of the community to organise effective and sustainable systems of resource use 
may be underestimated (Cleaver, 1994b) and lost. This calls for full participation of 
beneficiaries in all processes of problem analysis, technology development, adaptation and 
extension. 
Involving beneficiaries has been seen to offer room for the wealth of knowledge and skills 
available locally to serve as the basis for the development and application of improved 
technologies. This therefore demands emphasis to build strong rural social organisations 
and dynamic rural economies. Where traditional techniques are still in place, or local 
inhabitants still remember how they used to be applied, ways of improving their 
performance can be investigated. This would enable new techniques to be developed, 
which complement the traditional ones and which might lead to higher benefits in the long 
run. 
On the resources management front, the rural traditional situation show institutions 
existing in the form of associations based on age, sex, kinship, marriage, neighbourliness 
and caste. They primarily not only fulfil a social function, but also have economic 
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significance. However, they have in the past received comparatively little attention in the 
framework of development cooperation, because it was generally assumed that they had 
no relevance to development activities. Some of the traditional institutions used to 
administer communal water resources but have surrendered the responsibilities to the state 
in the colonial and postcolonial period. 
1.5.3 Indigenous Knowledge in Water and Related Resources Conservation 
Evidence from many parts of Africa indicates that traditionally, land management was not 
just a passive adaptation to environmental limitations but involved widespread purposeful 
conservation measures which extended to soil, water, wildlife and vegetation. These 
strategies techniques are specifically those which have been defined as applying known or 
discovered skills to land use in such a way as to minimize or repair degradation, and 
ensures that the capability of the land is continued beyond the present crop or other 
activity, so as to be available for the next. 
Specific conservation techniques have been difficult to identifY because of factors with 
genesis in the colonial period of not keeping records. The prevailing approach towards 
such knowledge was that there was the need for enlightenment to counter primitive 
ignorance (Mcal!, 1988). Independence did not improve the status of indigenous 
knowledge. Generally, independent nations embraced modern technology uncritically in 
the belief that it would lead them to development. Until recently, indigenous knowledge 
was accorded little value. Mcall notes that even eco-agricultural disasters like the 
groundnut scheme in the colonial Tanganyika did not change outsiders' attitudes towards 
indigenous knowledge that much (Mcall, 1988). 
To understand the rationale behind the land management task or landesque involvement, 
the rationale of sensitivity and resilience come to the fore. Sensitivity is credited to the 
degree which a given land system undergoes changes due to natural forces, following 
human interference (Blaikie and Broockfield, 1987). In this instance it refers to sensitivity 
to erosion as well as to other forms of damage such as compaction and the destruction of 
the natural vegetation cover. Resilience then applies to the ability of the land to reproduce 
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its capability after interference and the measures of need for human artifice towards that 
end. 
The Maasai pastoralists manifest a complex management system having both adaptive 
components and purposeful control of the environment. Adaptive strategies are those, 
which conform to the limitations of the environment and include shifting livestock keeping 
for water and forage and the management of micro-ecosystem as reflected in livestock 
dispersal. Traditionally, these components are governed by institutional regimes, which 
control and define access to various natural resources within the community. The aim was 
to spread risk, to ensure equitable access to natural resources and the positive 
environmental attributes and thus secure the survival of the community. Purposeful control 
strategies are aimed at creating landesque capital. 
1.5.4 Antagonism in Indigenous Technical Knowledge Use in Development 
ICUN (1997) defines a society as sustainable when the human condition and the condition 
of the ecosystem are satisfactory or improving. The progress towards sustainability 
involves action founded on a cycle of action and reflection. The action is formulated after 
an initial diagnosis of the situation and monitored during implementation. Following the 
evaluation of the results of the action, the next action is formulated. Each action is 
considered an experiment and a learning opportunity. The process has to take cognisance 
of the knowledge with the people. 
Recognition of peoples' knowledge in development endeavours has faced antagonism. 
Development has been strongly criticized as an ethnocentric, morally questionable, 
politically mystifYing and ambiguous concept or metaphor in the works of Bello et al. 
(1982), Sachs (1992), Goulet (1985), Escobar (1991) and Ferguson (1990). Development 
in this argument is taken as to refer to a professional field concerned with planned and 
controlled social and cultural change. With this in mind, the definition triggered irritations 
in professionals such as anthropologists who were hesitant about changing the way of life 
of those they studied. This cannot be simply called a professional flaw of anthropologists 
as such a critical attitude is grounded in the fact that much of the so called development 
has had disastrous implications for the people anthropologists deal with such as the ethnic 
and tribal minorities, poor, and relatively powerless people. 
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Uneasy feelings about engaging in development process were strongly enhanced during 
the 1960s by the critique of dependency theory which implied that any attention of the 
First World towards the third world must be considered an attempt to safeguard the 
economic and political hegemony of the colonial yet still neo-imperialism era. This seemed 
true enough, as cases of the direct involvement by anthropologists in political interventions 
with clear military purposes, such as in Chile and Vietnam (Horowitz, 1967), became 
public. Unquestionably, the gap between the industrialized centres and its less developed 
periphery is more than likely to widen than to close. Inequality built into the structure of 
the relationship between centre and periphery makes it likely that much of the 
development process in the Third world will only serve the interest of the dominant elites, 
and even further restrict the possibility of the victims of progress for building a better 
future for themselves (Bodley, 1982). 
In the two decades following the Second World War, the view that people's cultural 
manner and preferences can be a barrier to their society'S modernization became 
entrenched. This judgment resulted from the disappointing experiences with development 
assistance to non-western counties, where a success like that of post-war Western Europe 
could not be repeated. This was more devastating as, the economic prospects for the 
world's future in general were seen in a highly positive light in economic terms. 
Modernization theory of the 1950s suggested that even very poor nations could, in 
principle, follow the example of industrialized nations and realize a prosperous future, if 
only aimed in the right direction (Rostow, 1964; Eisensadt, 1973). The seriousness of 
obstacles to modernization, however, had rapidly become apparent. One conclusion was 
that people either prevented modernity from becoming a part of their environment or they 
prevented established modern structures from functioning adequately because of the 
incompatibility of their culture with modern life. In any case, cultural barriers to modernity 
came to be identified everywhere as development programmes have been undertaken 
without success (Foster, 1969; Foster, 1973). 
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Development related social theory in the 1960s was still a reflection of the all-embracing 
expectation about modernization based essentially on an economic growth model. As third 
world countries failed to prosper, this development model came under heavy attack from 
the Marxist and progressive camps. Dependency theory became the declared opponent of 
modernization theory and was put forward to explain the resilience of poverty and 
inequality in Third World countries. This predilection of modernization theory to identifY 
country and culture specific traits in order to explain stagnant or recessive development 
was criticized from the new perspective of development theory as an ideological 
camouflage to cover neo-colonialism, exploitative interests of the industrialized centres 
and economic elites in the third world countries. 
Dependency theories also concluded that the so called traditional structures and pre-
capital modes of production were falsely blamed for constituting obstacles to economic 
growth whereas, in fact, they served the very poor masses providing conveniently cheap 
labour to the rudimentary industry and the export sector of the third world countries 
(Harris, 1982). In essence, culture as an analytical concept in explaining or investigating 
change processes virtually disappeared in this period. In the late 1970's culture appeared 
again on development indexes alongside economic, political, ecological and social 
variables, which were said to influence change processes. Still culture was put at the end 
of the list, apparently relegated to lesser importance compared to the other factors. 
However, there has been a continued positive growth in change in line of thinking in as far 
as inclusion of a people's culture in development. 
1.5.5 Paradigm Shift in Development 
Development science has made much progress in fields related to indigenous knowledge 
systems. Such progress had become possible due to the failure of mainstream attempts to 
foster development by transferring knowledge and know-how to the clients of projects. 
The demonstrated inadequacy of a transfer model has made most development disciplines 
increasingly interested in local knowledge and technologies. The turn of interest is healthy 
and has found expression in a growing number of publications and networks concerning 
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indigenous knowledge and participatory methods (Brokensha et al. 1980; Richards, 1985; 
Warren et al., 1995; Theis and Grandy, 1991; Cernea, 1991; Pretty et al., 1995). 
In the shift, participatory approaches have found their way into the academic communities 
and curricula. Chambers attributes this phenomena to the fact that participatory rural 
appraisal parallels and resonates with paradigm shift in the social and natural sciences 
(Chambers, 1994). He sees a certain commonality between participatory approaches and 
perspectives in post-modern social theories because all affirm and celebrate multiple 
realities and local diversity. We agree but wish to add that participatory rural appraisal 
methods contribute uniquely to bridge distinct world existing realities. The participatory 
methods bring people with different cultural backgrounds closer together, and have caused 
great excitement among development practitioners and indigenous people alike who have 
experienced their action-generating impact. 
Participatory methods help to structure the communication process between people in a 
democratic way. They enable powerless people to speak up and evaluate their situation 
self-critically no matter what their level of formal education. Participatory rural appraisal 
methods for example facilitate reaching an inter-subjective consensus, which generates the 
stimulus to co-operative action among those participating in the discussion. Development 
facilitators in the communication process which requires a thorough acquaintance with the 
culture and experience of the participants. Recognizing the complementarity between 
communicative action theory, participatory methods, cultural and communicative 
expertise, we suggest that these approaches, jointly, pave the way to an innovative 
understanding of the inter-cultural communication and co-operation on a large scale 
(Servaes et aI., 1996). 
Indigenous peoples and farming communities are creators and custodians of biological 
knowledge as in water, medicine, agriculture and ecosystems. In genera~ recent years 
have witnessed awareness among scientists that farmers and indigenous peoples not only 
have knowledge but also often actively engage in research. Rather like the rediscovery of 
Mendel's Laws at the beginning of the 20th Century, the end of the century saw a 
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rediscovery of the creativity and innovation of rural societies. For some time, conventional 
science believed that indigenous knowledge was a hit -or miss affair through which 
communities built up a storehouse of useful experiences passed from generation to 
generation. Conventional wisdom argued that this knowledge was erratic and imperfect. 
The scientific process championed by scientists was said to differ from traditional 
knowledge accumulation in its emphasis on experimentation and documentation. Yet 
scientific researchers have studied and assessed the contribution of fanners in Africa to the 
management of their genetic resources for food security and productivity. In for example, 
Ethiopia, women would tabulate their yield results of their sorghum harvests on doorposts 
every year (The Crucible II Group, 2000). It was observed that women selected the 
highest yielding, hardiest or otherwise most useful seeds from the field before men were 
allowed to harvest, and that these seeds would be tested in kitchen plots and even 
exchanged with neighbours for trials in different soils. This is experimentation and 
documentation. The energetic exchange of seed between farming communities, common 
around the world, was an effort to access diverse research material to improve food 
security. This, initially referred by scientist as primitive, the recent years have seen a shift 
in thinking and a much more realistic analysis of these varieties as ever evolving and 
displaying differences from the seeds of the previous years. 
As conventional science has adapted its language and approach to appreciate the 
experimental research of farming communities, it also has to reconsider its understanding 
of what is known and unknown, wild and domesticated. The discovery that the jungle left 
in the wild was in fact an intentionally developed agroforestry system has spurred the 
reappraisal of long held assumptions. Many indigenous and farming communities eschew 
the term wild, arguing that the term testifies to the limitations in the information available 
to conventional science. A so-called wild plant can be protected and nurtured if not 
actively bred. It is often used and planted. Given the limitations of conventional 
understanding they insist the term wild should only apply to species where scientists can 
prove there have been no prior protection or use. In the absence of this proof, the world 
should assume that it has been influenced by human intervention. 
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Some rural advocates are also sceptical of the quality of the conventional claims of 
discovery and innovation. For many years it has been thought that, for example, that 
rubber had very limited use among indigenous people in the America because they had 
never developed a vulcanisation process that would prevent it from becoming brittle. In 
fact Charles Goodyear won a US patent in 1844 for his accidental discovery that a mixture 
of latex and sulphur wouldn't burn when placed on a stove and improved elasticity 
(Roberts, 1989). Yet, recent investigations by scientists at Massachusetts Institute of 
Technology proved that Mayans had developed a latex vulcanisation process of their own 
3500 years before Goodyear's patent when they mixed the latex with juices from the 
morning glory vine (New Scientist, 1999) 
Conventional science has mixed views on the perspective of local innovations. Many 
acknowledge the information and innovative capacities of rural communities with 
enthusiasm and are eager to engage in participatory plant breeding and other research 
initiatives with communities. Some institutions point that collaboration with farmers is 
really nothing new; it is precisely what institutional breeders have been doing for many 
years all over the world. After all, commercial breeders depend on farmers as their clients 
and customers. Others regard the assertion of traditional science as owing much more to 
political correctness and romantic idealism than reality (ASSINSEL, undated). Others 
while seeing the potential for collaboration between community innovation systems and 
the institutional innovation systems describe the relationship differently. Communities, for 
some reason, often produce macro-system innovations that are most likely to be useful in 
specific micro-systems. These innovations often involve a complex of genetic and 
management around them. Such improvements can be intentional and can have high value 
but may not have wide application. Conversely, institutional innovators often create 
micro-innovators that have macro-applications that could find use in many ecosystems. 
Between these positions lie a multitude of variations. 
Evans-Pritchard (1976) recognizes that ethno-centric attitude towards the knowledge of 
another people constitutes, in fact, the foremost obstacle to effective interculturaI 
communication. However, even if other people's cognitive system is taken as logical 
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coherent and conforming to their subjective experiences of reality, questions abound on 
how interactions between people of different cultures holding contradictory views on 
reality can take place. The interaction is also doubtful along the lines as to whether it can 
be based on something other than the imposition of the views of one party or the other. 
Crucial on the two questions is the ethical justification of the imposition. 
Horton (1970) argues in favour of the effectiveness of some traditional knowledge. He 
considers religious modes of thought to be logical, coherent, sometimes empirically 
correct, as well as capable of giving meaning to people's everyday experiences. However, 
Horton (1970) still considers science superior to all other cognitive alternatives, whether a 
choice has to be done between scientific and religious modes of thought. The problem 
then remains on what need be done of the local knowledge and practice is not 
reinterpretable as being effective from a scientific point of view. Winch (1970) rejects any 
attempt to evaluate local knowledge from the perspective of scientific standards of 
observation, quantification and validation. Instead, he argues that to compare aspects of a 
magical knowledge with aspects of a scientific knowledge is to commit a category 
mistake. Winch's writings represent a relativist position against scientific positivism and 
argue for the co-existence of multiple realities. He proposes that magical and scientific 
thoughts systems are not just distinct, but also incomparable. For him, magic or science 
constitutes alternative epistemological frameworks that can be evaluated only on the basis 
of their own criteria of effectiveness and proof To him, any attempts to compare 
particular aspects of distinct cognitive systems, is in itself an irrational endeavour. He in 
the end seems to paint a picture of no hope for constructive communication, participation 
and sound social interaction in inter-cultural encounters. In his analysis, cross cultural 
encounters always inevitably boil down to power games in which one of the parties 
involved finally has to suffer the frustration of seeing things imposed on them against their 
will. 
Winch (1970) line of thinking leaves little room to confront and rnaster the challenges 
posited in the modem world in which multi-cultural interaction remain a constant feature. 
The fundamental problem of intercultural co-operation is rooted in the fact that interactors 
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with different cultural backgrounds tend to declare another people's cognitive system as 
inferior to their own. By doing so, they actively destroy any constructive system as inferior 
to their own. This actively destroys any constructive interaction with the members of 
distinct culture, other than by force. The only way to escape the vicious cycle is to accept 
another people's world-view as being as valid as one's own, and on the basis of that 
acceptance, to enter into of dialogue from which power is excluded as the decisive 
catalyst. In this view, a mode of thought or behaviour can be labelled rational as far as it 
facilitates a democratically achieved consensus through communication. Habermas (1984) 
rationalizes that in any society, and the relative level of progress reached in its historical 
development is measurable not in terms of progress reached in its technical, economic or 
civilizing achievements, but mainly by the ability of its members to solve social conflicts 
discursively. To Habermas (1984), decision making in modern societies has become 
increasingly relegated to modern professional class of bureaucrats and technocrats who 
take vital decisions for the society as a whole but are independent from the people. We 
argue that the failure to communicate in development projects often does not refer to any 
intended omission by development agents in talking and listening to their clients, although 
such omissions may be the root of it, as put forth in Salmen (1987). The other 
communication fuilure developers are often guilty of is that of being unable to achieve 
mutual understanding and agreement with their clients on what the latter hold to be true. 
A major obstacle to improve inter-cultural interaction is that many development agents 
still believe their main task consists in transferring supposedly superior scientific 
knowledge and technology to their clients who supposedly lack adequate knowledge. This 
transfer model of knowledge lead to basic mistakes that occur from the very beginning of 
their encounter with indigenous people. Confronted with statements and practices of their 
clients that make no sense to professionals, they assume that these statements and actions 
do not represent knowledge, but instead its absence. Considering a people's knowledge as 
devoid of truth, the developers violate exactly what Habermas (1984) identifies as one 
condition for rational and legitimate co-operation. 
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1.6 Research Setting and Objectives 
The attainment of political independence by most African countries in the 1950s and 
1960s was foUowed by achievements through efforts to promote rapid economic 
development. But by 1970, there were expressions of widespread disappointments and 
misgivings. It was felt that development was identified too closely with industrialisation 
and capital accumulation, and the rural poor had scarcely benefited from the economic 
growth, which had occurred. Agriculture had changed slowly, and rural populations were 
being left behind by the privileged minority employed in industry and administration. 
Reactions to the problems are associated with the formulation of intermediate technology 
and integrated rural development concepts. The intermediate technology rationale arose 
among those who questioned the validity of capital-intensive forms of development in 
areas where capital was scarce and labour plentiful. It was reckoned that western 
technology generaUy demanded a high level of capital investment in reference to the level 
of capital investment in a project (Schurnacher, 1969). In 1965, the Intermediate 
Technology Development Group (ITDG) was founded to promote the concept of 
intermediate technology. It saw the major problem for technical aid as one of equipment 
and machinery. The institution assumed that western technology was ill fitted to produce 
equipment suitable for local manufacture, capable of local maintenance, and 
commensurate with local earning capacity, so that employment opportunities would be 
created. This emphasis by ITDG on hardware tended to over-simpli1Y the problem with 
the concentration on products and components, and too little on the total systems in which 
they are used. A more complete view was provided by the approach of integrated 
development (Marsden, 1969). 
The integrated development course was seen to take each aspect of the rural community 
considered in its context with the rural way of life and economy. This approach had the 
implication of looking at identified problems, with an aim of tackling problems in whole 
and in detail. It was also seen to formulate multi-faceted solutions in terms of products 
and components, leading to sustainable infrastructures, for both social and economic 
needs. In the scenario, the importance of water as a crucial part ofthe social and economic 
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infrastructure of a community could not be overemphasised, as the welfare and economic 
development of human beings was seen to depend on its wise development and use, a 
factor that in the face of the increasing demands, rising costs and diminishing supplies 
would make water a commodity of even more strategic importance. Poor water supplies 
have been identified with a significant restraint on the social and economic development of 
rural communities (Adarns, 1992; Mbithi, 1971). 
The water development situation is aggravated by the global limited available amount of 
water. It is estimated that 80% of the countries in the world currently suffer from serious 
water shortages. The countries of the developing world are the worst hit by the problem, 
and it is not expected to improve in the future (Falkenmark et al., 1993). Africa, despite 
substantial water resources, experiences chronic shortages owing to uneven distribution of 
water and rainfall, underdevelopment of potential water resources and poor management 
of existing resources. Notable is that the continent is one of high population growth 
against low social and economic growth, calling for concerted address of the present 
problems, in an effort to alleviate, particularly in the rural areas. 
The fact that complex, flexible and interdependent management strategies exist and are 
used successfully is a pointer to the scenario being the basis on which sustainable 
development should proceed. For example, the role played by traditional water 
management and, people's ownership rights to the water call for realisation, respect and 
use by researchers, planners and implementers. Literature however shows that local 
technical knowledge systems are strongest when they are continuously used by people 
both as a management tool and in their everyday lives. 
In pastoral societies, important traditional knowledge can be classified either as high or 
low level indigenous technical knowledge. The former gravitates around land management 
systems, which helps in describing the utilisation aspects as in reserved grazing systems, 
traditional land tenure, and species for food for people and livestock. It allows for 
consideration of aspects of livestock herding and breeding, livestock disease control, 
traditional water utilisation and, salt points. The other issues of high value include 
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vegetation values, management, and utilisation. The low level indigenous technical 
knowledge on its part engrosses aspects as in tree planting, crop growing, (particularly in 
irrigation), water development (as in pumping), curative medicine, range reseeding and 
improvement, veterinary medicines and, sedentarisation. 
In realising the importance of, need and sustainable use of grazing lands as an ecological 
imperative and for production, the traditional knowledge base call for use as a building 
block for development. However, it is also authentic that these traditional land use systems 
are not perfect. The trends in population growth and related services demands necessitate 
adapting such traditional systems to current times, not necessarily to replace them. The 
traditional knowledge thence, need be used as a starting point to realistically incorporate 
such factors as increase in population and improved health and feeding facilities, 
particularly where such a knowledge base is strongest, as in the use of plants for fodder, 
fuel and medicine, and the land use management to strategies associated with them. 
The conduct of this study was stimulated by the concern that lack of recognition of 
indigenous technical knowledge in water development adversely affects the performance 
of rural water supplies. To test the hypotheses, a case study of the pastoral Maasai district 
of Kajiado in the south of Kenya was taken, to look at the various water supply 
developments of the area. On the whole, the study attempts to illustrate the relevance and 
significance of indigenous technical knowledge in the development and management of 
water supplies. In the process, suggestions on ways and modalities of integrating modern 
and indigenous technical knowledge in development efforts are put forward as a means to 
achieve complementarity. The study finally puts forth recommendations for water 
development projects in developing countries in general. 
The choice of the locality was to a large extent biased as the author was most versed with 
the situation in the area, having stayed in the area for a period of a half a decade prior to 
the research commencement. The period brought the author to the realities of the arid and 
semi-arid climatic characteristics, in terms of social and economic development with 
emphasis of water issues. Kajiado district is dominated by both nomadic and sedentary 
pastoralism and depicts a diverse characteristic in terms of water availability and 
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development. The setting is home to the Maasai people whose history of water 
development is one of top-down implementation and a range of experiments since the end 
of the 19th Century. This was partly in response to the effects of the removal of the 
Maasai by the colonial government from their best and well watered grazing areas towards 
less suitable arid and semi arid regions (Rutten, 1992). They continue to lose the well-
watered areas because of different water development programme interventions taking 
place in the area despite local resistance. 
This study focuses on the indigenous technical knowledge of the rural subjects in the 
development of sustainable rural water supplies. It is hoped that results from the study will 
assist water development planners and engineers to recognise, select and put into practice 
the knowledge of the rural people in order to produce sustainable rural water supply 
systems. Consequently, the specific objectives of the study are: 
• to achieve from the literature review and field studies a detailed understanding of the 
indigenous technical knowledge in water development used in the rural setting to 
provide an adequate basis for examining the consequences of applying or ignoring 
indigenous technical knowledge in rural areas. 
• to investigate the possible selection and integration of both indigenous and modem 
technical knowledge in water development requirements. 
The thesis looks at the capabilities, possible assimilation and adaptation of the knowledge. 
As water is considered as part of the larger system of a rural community, an improved and 
sustainable water supply is seen as one of several inputs that must accompany one another 
in an integrated scheme of development. The thrust of the argument is that to neglect rural 
people's knowledge and the consequent paths of utilisation is both inefficient and wrong. 
Involving beneficiaries gives room for the wealth of knowledge and skills available locally 
which can serve as the basis for the development and application of improved systems. 
This research discusses some best-intentioned interventions in the pastoral areas that have 
appeared paralysed by inability to engage in meaningful local consultation. To some 
extent, the problem stems from communication difficulties, and a clash of culture and 
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language between outsiders and insiders. More disturbing is a realisation that traditional 
pastoralism may have reached its highest evolutionary state, a state beyond which there is 
only transformation to something structurally different. Pastoralism unlike agriculture is 
not highly responsive to improvements oriented to higher productivity. It is therefore 
apparent that pastoral societies must attempt to evolve, become more efficient and 
productive, and yet retain social and ecological stability. Many pastoral resource 
management systems have adopted improved methods in the past, and constantly respond 
opportunistically and strategically at present. A key development principle is to optimise 
the force and pace of intervention between that which would be sufficiently powerful and 
rapid to cope with the pressure of the present age, and that, which would destabilise 
traditional resource management systems. 
1.7 The Hypotheses 
As a basis of the research, the foregoing discussion on the nature and scope of the 
problem under investigation led to the proposal formulation and testing of two condensed 
hypotheses. The first, stating that 'recognition of the indigenous technical knowledge in 
the development and maintenance of rural water supplies is a pre-condition for their 
sustainability', deals with the relationship between inclusion or exclusion of the rural 
people's knowledge. The second hypothesis, framed as, 'it is possible to integrate both 
indigenous and modem technical knowledge to produce sustainable rural water supplies' 
is on the integration of both indigenous and modem technical knowledge in development 
of water supplies. 
The hypotheses are set with the realisation that water is of both a social and economic 
concern, whose development calls for technical inputs that are vested in the users and 
advisors. It is acknowledged that indigenous technical knowledge provides necessary 
faculties and strategies for successful utilisation of biological resources, and is appropriate 
because it is based on continuous observation of and attachment to the natural resources. 
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Whereas project consultation may be carried out with the end users of technology, 
decisions about which technologies and skills are needed are usually taken by external 
technical specialists. This has often the resultant effect of 'technology development' rather 
than 'technology for development'. The transfer of equipment dominates the process and 
forms the basis of the criteria by which success is measured. This is despite the theoretical 
commitment to recognise both the 'hardware' and 'software' aspects oftechnology. The 
social and managerial aspects of equipment use are often not considered. The process fails 
to take cognisance of the fact that technology development and subsequent transfer of 
appropriate equipment along with the skills needed to use it, calls for the involvement of 
interest groups. The participation in technology development could humanise technical 
change to enable users to manage and control their own process of change. This would 
strengthen local innovation and capacities to put the people in a stronger position to face 
future challenges. 
The hypothesis takes cognisance of the fact that in any community, people are producing, 
adapting and using technologies in order to survive or improve the quality of their lives. 
They are involved in a process of technology use, change and decision-making, which 
reflects both their knowledge of the context and their priorities. Thus the people affect 
what they do, the technical knowledge. they have access to, and their capacity to envisage 
and bring about control and changes in their lives. 
Agents of development to the rural areas have their own technical knowledge, objectives 
and priorities, which mayor may not coincide with those of local people. The agents must 
recognise that the various groups of people within the community represent different and 
even conflicting interests. For instance, the needs of the poor or disadvantaged may need 
extra support. The agents have to be prepared to recognise and challenge their own 
assumptions about the relative status and importance of their own and other knowledge, 
skills and priorities. Those having the responsibility for development interventions should 
then understand and learn from local knowledge systems, and secondly, share technical 
information in a way that makes links with local knowledge systems possible. 
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Mwangi (1993) shows that the strengths of indigenous people lie in the integration of 
social, political and economic aspects of their societies. He also indicates that rapid change 
in anyone area will affect the whole and weaken the links that bind them together. 
Therefore, any services provided for the indigenous people need be culturally acceptable 
and self-supporting. Hence, reinforcing rather than replacing traditional practices may be 
fundamental to self-confidence and self-reliance. Participation thus need imply local 
control over the people's design and acceptance. The practice drives towards eliminating 
the 'technology push' that focuses more on characteristics of particular hardware than on 
the receptivity of the client group, which is a prelude to sustainability. 
On the issue of integrating both kinds of knowledge, Brokensha reiterates that 'to 
incorporate in developmental planning indigenous knowledge: is a courtesy to the people 
concerned; an essential first step to successful development; it emphasises human needs 
and resources, rather than the material ones alone; makes possible the adaptation of 
technology to local needs; is the most efficient way of using western 'research and 
development' in developing countries; preserves valuable local knowledge; encourages 
community self diagnosis and heightens awareness; and leads to a healthy local pride' 
(Brokensha et al., 1980: 8). 
Integration of both indigenous and modem technical knowledge is envisaged to give better 
results (Mwangi, 1993). On the particular aspect of pastoralists, Sandford (1983) stresses 
the importance of taking advice from the community on such matters as flood levels in 
stream beds, drawdown levels in shallow wells, dry season stock distribution and physical 
facilities needed for watering stock. The wealth of experience and management of 
information on the topic compensates for lack of long term survey and monitoring and 
improves the chances of designing appropriate inputs based on short term surveys in a 
highly variable environment (Homewood et al., 1991). 
It then becomes apparent that anyone who seeks to change the social and economic 
system of any rural people should carefully examine existing indigenous knowledge and 
beliefs, as, without this knowledge, most communities would not have survived in the 
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environments they are found. The accumulated familiarity and shared experiences gives 
advantage to indigenous rather than to exotic evaluations. 
1.8 Approach and Scope of the Tbesis 
This thesis dwells on what indigenous technical knowledge can contribute to a sustainable 
development strategy that accounts for the potential of the local environment and the 
experience and wisdom of the indigenous population. Through an extensive review offield 
examples as well as current theory and practice, it provides a succinct yet comprehensive 
review of indigenous knowledge in the field of water development in a pastoralists' set-up. 
It aims at contributing to improved design, delivery, monitoring, and evaluation of water 
development programs. 
Chapter One serves as a general introduction to the thesis to show the place of indigenous 
knowledge in development today. The chapter looks at the water development perspective 
to locate the application of indigenous technical knowledge, with an aim of giving an 
introduction into the subject matter to provide the background information into the aim of 
the study. This explores the scope of the problem through objectives and hypotheses. An 
address is made into the issues and problems from the viewpoint of encouraging intrinsic 
development, with the main hypothesis that there is a rich local indigenous knowledge in 
development and management of rural water supplies, which should be recognised. 
Chapter Two addresses the ethical issues in indigenous knowledge. In the process, it tries 
to define the knowledge within the development framework. The review on indigenous 
technical knowledge pays attention to its meaning and application in water development. 
This allows for discussion on the Arid and semi-arid lands in Chapter Three against the 
background of the existing political, economic, socio-cultural and technological 
environment. This is in the effort to act as a frame of reference of the study location and 
its characteristics in relation to demography, water potential and development therein. 
This shows the approaches applied by the government on water development in the region 
from both colonial and independent government perspectives. Tenure issues in the 
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drylands are at present some of the most contentious and important issues for the future of 
pastoralism and sustainable resource management in the areas. The tenure can only be 
discussed in terms of reality as reflected in national law and policies, economics and 
environmentally sustainable land use. Kajiado district as one of the ASAL areas is 
discussed to analyse the interventions that have taken place in the district. Here, use of 
indigenous knowledge and participation in water development is presented. Chapter Three 
also dwells on development paradigms in relation to the arid and semi-arid lands. This is in 
an effort to locate the study geographical area of Kajiado district and the development 
practices within in the context of pastoralism As the mainstay of the economy of the 
district, pastoralism and pertaining issues is developed and managed through use of local 
knowledge for sustainability. 
In the distinction between indigenous and formal knowledge systems, Chapters Four 
discusses the application of indigenous knowledge in the development of rural water 
supplies. This is followed by discussions of the application of modern technical knowledge 
in water development in Chapter Five. In both chapters four and five, the idea is to look at 
the areas the individual knowledge are applied, their individual strengths and, weaknesses. 
In the process, this thesis attempts to give a fresh perspective on this dilemma and supplies 
potential solutions. Chapters six looks at the issue of application a combination of both 
indigenous and modern technical knowledge, and the applying effects. 
The conclusions and recommendations of the research as discussed in Chapter Seven 
anticipate two audiences. These include the development intervention professional, project 
managers, researches coordinators and extensionists seeking to add some insights and 
options to their development approaches; and those needing information on indigenous 
knowledge as framework for further study. 
1.9 Summary and Conclusions 
This chapter sets hase for arguments on the role of indigenous technical knowledge in 
rural water supplies development. The chapter shows that the realisation that 
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developments should start with the knowledge of the people is a necessity. This is seen to 
create a substantial growth in recognition of the value of working with rural people in 
project identification, design and implementation. This will assist in creating paradigms for 
development, with a shift from the transfer oftechnology to greater learning from the rural 
people. Although purposeful bottom-up participatory approaches that support local 
knowledge and management systems are being gradually recognised, the pace of their 
adoption by development planners and subsequent implementation is slow. Use of 
indigenous knowledge and institutions could create a sense of ownership among the 
intended beneficiaries (Warren, 1980). Sufficient consideration needs to be given to 
demanded services which beneficiaries are willing to pay for (Bourne, 1984; Mulwa, 
1994). 
The chapter has examined the indigenous knowledge dimension of development, and 
attempted to bring to light that efforts of the external agents aimed to show that the local 
technologies were inadequate and the most appropriate are the ones from outside to the 
local peasantry; On the other hand, the local people interpret the efforts very differently 
than was anticipated by development interventionists. In the second chapter we move from 
this particular case to the treatment and conceptualisation of indigenous knowledge in 
development theory as discussed since the Second World War. Such conceptualisation 
allows for location of our own perspective on the indigenous knowledge dimension in 
devilment into a general theoretical debate. This will enable us look at the definition of 
indigenous technical knowledge and to point at the paradigm shifts in dealing with the 
indigenous knowledge as an analytical category, and to highlight the existing potential 
which contemporary development related social science provide for rethinking indigenous 
knowledge promoters participation processes of change. 
This first chapter also shows that in the past, external development agencies ignored 
indigenous knowledge, depicting it as primitive, simple, static, or just not knowledge. This 
historic neglect with its cause as racism, ethnocentrism, or modernism, with its complete 
faith in the modem method has contributed to the decline of indigenous knowledge 
50 
systems, through lack of use and application. This legacy is still in evidence as many 
professionals are still sceptical. Often, formal education reinforces the negative attitude 
towards the indigenous knowledge systems. Some local people and communities have lost 
confidence in their ability to help themselves and have become dependent on external 
solutions to their local problems. 
An important step towards constructive dialogue and co-operation in any development 
encounter is to accept a people's ideas and practices as their operating knowledge and 
way of experiencing and interpreting the world. This presupposes the developers' 
acquaintance with local theories and practices; in other words, the developers need to 
acquire a certain amount of cultural competence. A complementary step on the part of the 
developers must then be to treat their own scientific knowledge about reality as just 
another interpretation of reality on a par with that of their clients. This means that the 
experts have to refrain from the ever-present temptation to treat scientific knowledge as 
de facto superior to their clients' one. They have to enter the encounter willing to treat the 
indigenous views on reality as equal and as valid as their own. This way, the developers 
may be able to enter an uncoerced exchange of ideas with their clients, to identifY and 
define alternatives to conventional actions and fields of co-operation that are meaningful 
to both parties. 
Some development solutions from outside are based on incorrect assumptions, are not 
economically feasible or culturally acceptable, and are often abandoned. Some techniques 
are too complex or require too much maintenance. Some are introduced to solve problems 
not perceived at the local level and are abandoned. This calls for an alternative wisdom in 
development initiatives. This will avoid the top-down planning as it fails to promote 
effective natural resource management at the local level, which if done would have the 
basis as peoples' knowledge. The following chapter looks further at the meaning of 
indigenous technical knowledge, and its essence in development. 
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Chapter Two 
Indigenous Technical Knowledge 
2.1 Introduction 
As indicated in the preceding chapter, the theme of this project is to look into the role of 
the rural people's knowledge in development of rural water supplies. It assesses whether 
the inclusion of their knowledge is important for sustainability of the sources and 
infrastructure components put in place. The project also tries to find out whether the 
indigenous technical knowledge can be integrated with the modern knowledge one to 
produce sustainable systems. 
The aim of this chapter is to review literature and information on indigenous technical 
knowledge and describe its relevance. It looks at the defmition of indigenous technical 
knowledge and the paths of the knowledge application in development. 
2.2 Definition ofIndigenous Technical Knowledge 
Dutch defmes indigenous as 'native, popular, domestic or home made' (Dutch, 1979:72). 
Chambers (1983) and Robinson et al. (1996) give a similar meaning to the knowledge. 
Warren uses this defmition to qualitY indigenous knowledge as 'the local knowledge that 
is unique to a given culture or society and contrasts with the international knowledge 
system which is generated through the global network of universities and research 
institutes' (Warren and Rajasekeran, 1995:xv). 
In the specific consideration of rural areas, it is summed up as large bodies of technical 
knowledge generated over time to enable the people manage their natural resources (von 
Liebenstean et aI., 1993; Butler et aI., 1990; Rolling et al., 1988; Venkatratman, 1990; 
Warren, 1992a; Rhoades et aI., 1994). The knowledge is taken to be consistent and 
coherent with sets of cognitive techniques (Rajasekaran, 1993; Richard et aI., 1986; 
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Thrupp, 1989; TitioloIa, 1991; Warren et aI., 1989). According to Haverkoff (1994), 
indigenous knowledge is the actual knowledge ofa given population that reflects the 
experiences based on traditions and includes more recent experiences with modern 
technologies. They are attuned to the needs of local people and the quality of available 
resources (Norgaard, 1984; Pretty et al., 1991). 
Howes et al. (1980) bring forth the differences between indigenous technical knowledge 
and science. The important difference is noted as being in the way in which phenomena 
are observed and explained. The scientific mode of thought is characterized by the greater 
ability to break down data presented to the senses and to reassemble it in different ways. 
The indigenous technical knowledge mode on the other hand is concrete and relies almost 
exclusively on intuition and empirical evidence directly available to the senses. 
A second distinction derives from the way practitioners to the two modes of thought 
address themselves to the nature of the enterprise in which they are engaged. Modern 
science is an open system whose adherents are always aware of the possibility of 
alternative perspectives to those adapted to any particular point of time. In this respect, 
indigenous technical knowledge is a closed system characterized by a lack of awareness 
that there may be other ways of regarding the world. 
Warren (1992) version of indigenous knowledge as the role it plays in participatory 
approaches to sustainable development contrasts indigenous knowledge with the 
knowledge generated through universities, government research centres and private 
industry. Louise Grenier also identifies indigenous knowledge as the unique, traditional, 
local knowledge existing within and developed around the specific conditions of women 
and men indigenous to a particular area (Grenier, 1998). IKDM (1998) concludes it as 
sum-total of the knowledge and skills which people in a particular geographic area 
posses, and which enable them to get the most out of their natural environment The 
defmition goes further to show that most of this knowledge and skills have been passed 
down from earlier generations, but individual men and women in each new generation 
adapt and add to this body of knowledge in a constant adjustment to changing 
circumstances and environmental conditions. The people in turn pass the body of 
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knowledge intact to the next generation, in an effort to provide them with survival 
strategies. 
It then becomes clear then that every rural society is possessed ofa domain of knowledge 
of a technical and yet common character into which most members of that community are 
socialized. However, it is reckoned that the social division of labour dictates that not 
every member of the community will have uniform command of all aspects of this 
knowledge. Its public, or communal character characterizes this knowledge. It is 
transmitted through the established systems of apprenticeship, socialization and transfer. 
The knowledge constitutes the cultural heritage of a community, and enables individuals 
to adapt to their environment, and acquire techniques and techno logy. The distinction 
qualifies indigenous knowledge as part and parcel of technology to involve the local 
specific knowledge or ideology related to the value, classification, management and the 
use of various resource types. The knowledge then is the basis for a host of activities that 
mean survival to the people of the particular culture and represents the people's 
creativity, innovation and skills. Through its application, people cope with their 
environments as it guides their choice of appropriate behaviour and so lutions to realities 
and challenges within the given environments. 
2.2.1 Methodological and Epistemological Differences in Modern and Indigenous 
Technical Knowledge 
In a group discussion during this research project comprising of government extension 
workers, there arose a general agreement that modern knowledge is superior to 
indigenous technical knowledge. They argued that science and its approaches are easy to 
comprehend, giving it further credit as being systematic, objective and analytical as 
opposed to indigenous technical knowledge. The group reported that modern technical 
knowledge advances by building rigorously on prior achievements. This contrasts with 
the place given to indigenous knowledge, which was taken to be 'closed'. The judgment 
seems to rhyme with reports in some publications, where indigenous technical knowledge 
is taken as non-systematic, holistic rather than analytical, without an overall conceptual 
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framework, and advances on the basis of new experiences, not on the basis of a deductive 
logic (Banuri and Apfeel-Marglin, 1993; Howes and Chambers, 1980). 
Given the failure of numerous philosophers of science, including Leibniz, Popper, 
Carnap, Grunbaum and Lakatos, to find satisfactory demarcation criteria between science 
and non-science, it is, perhaps, unnecessary to undertake a tedious investigation of the 
limitations of such a claim-which would constitute, as it were, a reinvention of the wheel. 
Most philosophers of science have long abandoned the hope of satisfactory methodology 
for distinguishing science from non-science. From the collapse of Bacon's recipe for the 
advancement of learning, to the failure of the logical positivist of the Vienna School in 
the fIrst half of the 20th century to find verifIcation criteria that could separate science 
from meaningless metaphysics, to the demise of Popper's and Lakatos's demarcation 
principles, the history of attempts to delineate scientifIc methodologies is littered with the 
debris of shattered theories (Kulka, 1977). 
Feyerabend's (1975) attacks on the dogmatism and intolerance of scientists towards 
insights and methods of inquiry outside established, institutionalised science are 
sufficiently on target that even his avowed critics accept them (Tibbetts, 1977). At the 
same time, as Dirks et al (1994) remark, it was the virtual absence of historical 
investigation in anthropology which made cultural systems appear timeless, at least until 
ruptured by 'culture contact'. In such a situation it is impossible to insist upon the 
openness of science to attempts aimed at dislodging it, or the closed nature of traditional 
knowledge systems. 
2.3 Genesis in Recognition ofIndigenous Technical Knowledge for Development 
The development paradigm shift of the 1980s began with emphases on the concepts of 
participation in development decision-making by the clientele group, building capacity of 
individuals and institutions in the development process, and the sustainability of 
development activities after project funding ceased. This paradigm shift generated 
interest in the nature of indigenous or local level, community level decision-making. As 
more indigenous knowledge systems were recorded, it became abundantly clear that a 
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major element in the new development paradigm has been overlooked. By taking the time 
and effort to record key indigenous knowledge systems, an important bridge to mutual 
understanding and communication became available between the local communities and 
the development practitioners. 
In the 1980s, a number of scholar-development practitioners such as David Korten 
(1980), Milton Esman and Norman Uphoff (Esman and Uphoff, 1984; Uphoff, 1986, 
1992a, 1992b) stimulated further insights into the development process by exploring the 
nature of local level institutions and the role these could play in development. Uphoff 
distinguished 10 levels of development decision-making, the top five ranging from the 
international level to the sub-district level. The lowest two levels were those of the 
individual and the household. In the middle were the three local-level institutions, the 
locality level which was multi-community level, and the group level which included a 
self-identified set of persons with some common interest like a neighbourhood, or an 
occupational, age, gender, ethnic or other grouping (Uphoff, 1 992b). Uphoff also 
distinguishes between the institutions and an organization, an institutions being a 
complex of norms and behaviour that persists over time, an institution being a complex of 
norms and behaviours that persists over time, by serving some socially valued purpose, 
while an organization is a structure of recognized and accepted roles (Uphoff, 1986). He 
notes that institutions can be organizations, and vice versa. Marriage, for example is an 
institution that is not an organization, while a particular family is an organization (with 
roles) but not an institution (with longevity and legitimacy). The family is both an 
institution and an organization that have an organizational basis (Uphoff, 1992b). 
Indigenous organization refers to the local-level institutions with an organizational base 
that are endogenous as opposed to exogenous within the community. Exogenous 
organizations are those that were established through forces external to the community 
and of western oriented credit union. What appears to be invisible to the outsider are the 
indigenous organizations established through endogenous forces. These range from 
community-wide development planning association, hometown associations that provide 
opportunities to establish branches and remain in contact with the hometown. 
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Basic planning and management concepts long held to be generated out of the Euro-
America experiences also exists in the local languages (Warren et ai, 1996). This may be 
seen from the standpoint of the fact that each community has problems and must have 
mechanisms for identifying and dealing with them. The implication of this is that there 
are basic concepts of problems, resources, objectives and goals. 
2.3.1 Indigenous Knowledge in Researcb on Natural Resources Management 
Most of the research conducted in Kenya on natural resource management has 
underplayed the role of indigenous knowledge and practices. The dominant view is that 
such practices are outmoded and need be replaced by more modem techniques. But 
evidence from most developing countries shows that indigenous knowledge carries 
important lessons on natural resources management which needs to be incorporated into 
modem practices. Already new institutions are being created in different parts of the 
world to tap that knowledge. Disciplines such as ethnobotany and ethnomedicine, which 
have been on the periphery of mainstream research, are now being brought to the centre 
stage of research. Institutions dealing with indigenous knowledge are also being created. 
In Iowa, the heartland of modem agriculture research, scholars have set up the Centre for 
Indigenous Knowledge for Agricultural and Rural Development (Cl CARD) and branches 
are being set in other parts of the world. 
Western researchers are now fighting against long-held myths about indigenous 
knowledge and donor agencies have set up research programmes to legitimise indigenous 
knowledge. Most of the efforts are aimed at tapping traditional knowledge to benefit 
modem science. This is largely why these efforts emphasize documentation and 
information gathering instead of local conservation. Other projects, however, aim at 
legitimising such knowledge so that it can lay a key role in bringing about sustainable 
development in Africa. 
2.3.2 Indigenous Tecbnical Knowledge in Development 
The role of indigenous knowledge systems in sustainable development attained 
prominence in the I 970s, with development agents voicing concern over failure of 
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development efforts to raise the living standards of the local communities. At this 
juncture, a review of development strategies and alternatives was deemed necessary. The 
major focus was on the advancement of indigenous people against their prevailing 
physical conditions. 
More specifically, the idea of preserving the indigenous communities' resource base, 
while at the same time incorporating their knowledge within the development packages to 
be formulated, became imperative, and in effect, a topical issue. Assessment is needed for 
identification of the local constraints and viable development efforts, which would be 
responsive to the social and environmental impacts. It has to be acknowledged within this 
context that to minimize the adverse effects of development packages, the local 
ideological and institutional structures are an important starting point. 
The concern is for approaches, which are hard headed, cost effective, and sensitive to 
what rural peoples want and can manage and control. The search is for an optimal mix of 
two systems of knowledge, which are grotesquely unequal in leverage. Modern science-
based technical knowledge is enmeshed with the power of the state and of state 
functionaries. Rural societies are differentiated into whose capabilities are liable to 
dominate, and the weaker ones with less voice and control. The interests of the latter 
would be better served in the present circumstances they are sought in the process of 
development. 
Investigations show that indigenous technical knowledge includes practical concepts that 
can be used to facilitate communication among people beneficiaries and development 
interventionists (Warren, 199Ia). The knowledge helps to ensure that the end-users of 
development projects are involved in developing technologies appropriate to their needs. 
By working with and through existing systems, change agents can facilitate the transfer 
of technology generated through international research network in order to improve local 
systems. Titilola, (1990) shows that indigenous knowledge is cost effective since it builds 
on local development efforts, enhancing sustainability and capacity building. 
Undermining it can lead to local people becoming increasingly dependent on outside 
expertise (Richard, 1985). The greatest negative consequence of the under-utilization of 
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indigenous knowledge is the result in inefficient allocation of resources and manpower to 
inappropriate planning strategies, which in the end do little to alleviate rural poverty 
(Atte, 1992). 
2.3.3 Components ofIndigenous Technical Knowledge Systems 
Bell's (1979) analyses indigenous technical knowledge and divided it into four main 
components. The fIrst is the bulk of the technical change, which impinges on deprived, 
rurally located groups. It is linked to processes of creating, manipulating and using 
technical knowledge, which are exogenous to such groups. Sometimes the linkages are 
weak or non-existent so that indigenous capabilities play only a marginal role in affecting 
technical change. 
The second component is seen as a result of the marginalisation of indigenous technical 
change that impinges on the rural poor with resultant undesirable effects. At the extreme, 
exogenous techniques may be so inappropriate that they are not used at all and have little 
consequence apart from wasted costs in developing them. 
Third, the marginalisation of the existing indigenous technology seriously constrains the 
further development of the capabilities within that system. At best their development is 
limited while at worst they are eroded away. Marginalisation is perpetuated or worsened, 
and the groups involved do not increase their control over technology and hence over the 
technical basis of the forms of production with affect their ways ofliving. 
The fourth component is the self- perpetuating character of the marginalisation of 
indigenous technical capabilities, which gives concern because of the likely perpetuation 
of inappropriate forms of technical change. Wholesale dependence on technical change 
rooted in exogenous technological systems result in patterns of technical change, which 
are inappropriate in terms of economic efficiency or the distribution of welfare. 
The diagnosis indicates that the major structural problem is marginalisation of indigenous 
knowledge and capabilities. These are met by exogenous capabilities for creating and 
using it. The diagnosis also stems from the inappropriateness of technical change, the 
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decay of even those stocks of knowledge and capability that exist; and the limited control 
which can be exerted by indigenous groups over the technical changes which affect their 
lives. The structural situation and its consequences seem to justify a major concern with 
fmding ways to use indigenous technical knowledge in effecting technical change to a far 
greater extent than is usual. 
2.3.4 Institutional Shift in Role Recognition of Indigenous Technical Knowledge 
It is only in recent years that the possibility of using indigenous knowledge as a basis for 
development activities has been entertained (Howes, 1980). Some literature attributes this 
to interests in systems not dependent upon non-renewable fossil fuels for their survival 
and the entry into the development field of different professionals (Ariyartne, 1976; 
Schumacher, 1973). 
On a global scale, indigenous knowledge systems have come to play an important role in 
the international debate on cultural policy and development planning. UNESCO, as the 
supranational advocate of humanizing the economic development process, has recently 
provided a central platform (UNESCO, 1975). At the same time, attention given to non-
economic factors of development in the other institutions of the United Nations systems 
has also increased (UNESCO, 1995). Thus greater consideration has been paid to for 
instance, the social and cultural concepts in the field of sustainable development. This 
approach has encouraged endogenous development through the introduction of 
programmes for alphabetisation, and the study and documentation of indigenous 
knowledge. 
Verhelst (1990) discusses the efforts of other organizations. He reports that the former 
EEC Commissioner of Development, Edgar Pisani, stressed the importance oftaking into 
account the peoples' dimension of development. This was picked up during the Lome 
Convention where Raymond Chasle, the ambassador of Mauritania, championed a new 
approach with diversity in the face of the uniformity of the development concept. Later, 
the symposium organized by the International Foundation for Development Alternatives 
(lFDA) at the request of the United Nations Director General for International 
Development and International Economic Cooperation dwelt on 'new strategies'. The 
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conclusions of the deliberations were that development policies lead to the destruction of 
the personality and the integrity of peoples which, in certain aspects, is even more serious 
than that brought about by colonization. 
Discussion on the relationship between economic and people oriented development 
approaches has gradually emphasized the rediscovery of the concept of indigenous 
knowledge. This has brought a whole range of cultural aspects within the scope of 
international development activities during the last decade, stressing also the concept of 
the indigenous technical knowledge dimension of development. 
The realization that indigenous knowledge has a role to play in development has helped 
to promote new dimensions in programmes for rural development. The balance of 
rhetoric has shifted, with less stress on the transfer of technology and more on learning 
from the rural people. However, the overall reality has changed less. The language has 
become bottom-up but the inclination remains top-down (Warren et al., 1995). This does 
not exclude the international agencies, national governments, field agencies and Non-
Governmental Organizations (NGOs). The majority of development professionals 
employed by these agents prescribe what they would like to see but in the process 
undervalue indigenous knowledge and capacities. 
This is not to argue for the untenable fundamental view that poor and rural people always 
know best. Rather, the institutional realisation is that there are spheres in which modern 
scientific knowledge has a complementary advantage. In the past the advantage has been 
assumed to be almost universal. But in many fields, indigenous knowledge is far more 
relevant, valid, and useful than has been supposed. The power and prestige of modern 
science have been so heavily weighted against indigenous knowledge that there is 
defmitely a need for a counterweight, and hence the work of this research on the role of 
indigenous technical knowledge in water development. 
Experience in the research has been that there exists indigenous technical knowledge in a 
variety of fields. The indigenous observers possess assets in the form of empirical 
knowledge of the individual elements of local ecosystems. For instance, developed ability 
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to identify plant life includes knowledge of medicine and water indication. The use of 
indigenous technical knowledge in water development could provide a short cut to 
determining the effective resources base in an area or region. It can also be used as the 
basis for an environmental monitoring and early warning system. In the process, the 
different levels of technology show that the more sophisticated technology level have led 
to increasingly complex division oflabour, internal differentiation of social structure, and 
differential access to knowledge. 
2.3.5 Marginalisation oflndigenous Technical Knowledge and Institutions 
For decades, the rural areas of the third world countries, and especially the poorer ones, 
have been experimental grounds for theories of development, with resultant mass 
failures. This has made them losers in many ways, and to become marginalized and 
dependent. Part of the reality captured is weakness, which is often seen in terms of lack 
of political organization, poor access to resources and services, and incapability in the 
face of class and urban interests, and of state machinery. 
Less well recognized is the weakness of rural people in the face of exogenous modern 
knowledge. As pointed out in the first chapter, those with formal education and training 
believe that their knowledge and skills are superior to traditional knowledge and skills, 
and that uneducated and untrained rural people must, by defmition, be ignorant and 
unskilled. The foreign and urban-based professionals and field extension workers assume 
that whatever rural people may know is unsystematic, imprecise, and often plain wrong. 
They assume that modern science-based knowledge with its sophistication and 
advancement is the only valid form of knowledge for the rural environment. 
Development then entails disseminating modern technical knowledge to inform and uplift 
the rural masses. The results are that knowledge flows almost wholly one-way and 
contains an implicit undervaluation of knowledge resources, which the rural areas have 
produced for themselves. 
The African continent faces an extreme of foreign techno logy dependence, rooted in an 
underlying cognitive dependence acquired especially in the colonial period. 
Administrators either chose to ignore indigenous knowledge or failed to understand its 
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subtle relation to the environment and social structure. Development lore in the rural 
areas conflicted with the colonial impulse to produce cash crops for the home market. 
Traditional practices were considered primitive and worth disregarding. Worthwhile 
ideas and technology continued to be defmed only as that which could be obtained from 
outside the continent, or that which governments identified as being important for the 
citizens. This emphasis on all knowledge being obtained from outside and then fed 
downwards to the citizens pervaded the development strategies adopted. Stolper (1966) 
sees this as attempting development blindfold and attributes it to development planners 
having little notion as to the needs of development. 
Eischer et al. (1966) says that various development strategies have been tried in Africa 
As early as the 1950s, the colonial administration in many parts of AngIOPh~ Africa 
had attempted to mobilize local communities through the Community Development 
approach whose main emphasis centred around encouraging rural communities to work 
together to construct facilities of communal importance. The approach was not successful 
for a variety of reasons, the principal one being that the local organizers did not know 
how to integrate community development projects into the social, cultural and economic 
structures of the local community. 
Although some countries continued to follow such an approach, the favoured system in 
the 1970s became Integrated Rural Development (Le le, 1984). This involved a 
concentration of some major projects, usually administered by a variety of semi-
autonomous agencies. Examples were the Action Priority Zones Programme in 
Cameroon, the Lilongwe Land Development Programmes in Malawi and the Special 
Rural Development Programme in Kenya. The majority of these programmes have 
subsequently been criticized for failing to match proposed technical changes to the local 
conditions. The genesis of this was lack of sufficient knowledge of, and sensitivity to, 
local institutiorial patterns (Lele, 1975). Consequent evaluations have prescribed a 
systematic acquisition and use oflocal knowledge for eventual success. 
Tanzania's villagisation policy which was issued in the form of a Presidential order 
towards the end of 1972, and implemented between 1973-1976, has many features which 
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amply demonstrate the frequent fuilure of African states to make use of local indigenous 
knowledge in carrying out their plans (Miti, 1982). It was the government's belief that if 
villagers were made to live close to each other, rather than in scattered homesteads, the 
state could then provide them with the basic infrastructure required for their development 
at less exorbitant costs. However the beneficiaries were neither consulted in the 
formulation of the policy nor during its implementation phase. Over-zealous politicians at 
the district and ward levels vied with each other to move the greatest number of villagers 
in the shortest time. The knowledge which the villagers had accumulated over many 
years in utilizing their land and managing their environment on such subjects as 
underground water resources, soil fertility and usage, rain-shadow areas which are not 
suitable for rainfed farming, and micro-climatic changes was totally ignored. In many 
cases villagers were moved to places, which were unsuitable for their survival. The 
consequence was the virtual collapse of for example, the agricultural based rural 
economy in most parts of the country. 
The common feature linking all these rural development strategies was the use of 
extensionists as a major means of communication to bring government into contact with 
the rural populace. In the authors experience both as a researcher and an extension 
workers, the information the extensionists disseminate too frequently takes the form of a 
series of highly technical packages, which are probably almost as incomprehensible to 
them as they are to the rural fraternity. 
As discussed above, in the 1980s there was a greater recognition that much of the 
difficulty in project implementation does not necessarily rest with the rural communities. 
Rather, it arose from development planners who attempted to impose ideas on local 
communities without any serious attempt at gaining an understanding as to how those 
communities worked and functioned (Barrow, 1996; Hess, 1997). The recognition led to 
a development model shift with emphasis on the concept of participation in development 
by the clientele group, building the capacity of individuals and institutions in the 
development process for sustainability. This generated interest in the nature of 
community based knowledge and how it provided the basis for both individual and 
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community- level decision-making (Korten, 1980; Uphoff, 1986; Uphoff, 1992a; Uphoff, 
1992b; Esman, et aI., 1984). 
Development planners and policy makers welcomed the 1981 production of the World 
Bank report on 'Accelerated Development in sub-Saharan Africa' as the seminal 
document on development in Africa and the solution to the continent's crisis (World 
Bank, 1981). The reports made some specific mention of the need for more information 
on topics such as rainfall, river flows, soil fertility, farming systems, and patterns of land 
use, and the need to bring information more closely to bear on public sector decision-
making. In 1980, the Organization of African Unity (OAU) produced the Lagos Plan of 
Action as its own strategy document to provide markedly contrasting perception of how 
to solve Africa's development problems. The two reports reached a consensus on the 
significance of the indigenous knowledge base. They agreed that the knowledge creation, 
information generation and data collection should receive emphasis, if policy and 
development decisions were to be improved. Unfortunately, despite the debates about 
their relative merits that followed, neither report seems to have had a dramatic impact on 
the policy of international organizations and national governments. 
2.3.6 Placing ofIndigenous Knowledge Dimension of Water Development 
Evoking indigenous technical knowledge when discussing economic and social 
development was for long considered a reactionary or revisionist deviation (UNESCO, 
1995). Against this background, it is easy to understand why water development 
cooperation, in both its bilateral and multilateral forms, has neglected the knowledge in 
development. 
Four development decades have been declared by the United Nations, the fourth having 
started in 1991. As experience has accumulated over the years, the approach has been 
gradually modified, with the need for human resource in development being widely 
recognized. Cognisance is taken of the school of thought that collective motivation of a 
people or community is to a large extent culturally determined in the rural areas. It has to 
be mobilized if a development programme is to achieve more than mere economic 
growth and modernization. Assistance aiming at producing a multiplier effect should 
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make the development process become the direct concern of the target group. This can be 
made possible by planners and decision makers on development programmes 
understanding possible cultural obstacles, the driving forces in the subject society and 
ways of approach. This is in recognition that development and actions, which aspire to 
contribute to development, can never be reduced to a simple question of technical 
solutions and fmancial calculations. 
Rural Water Supply development requires a collective motivation in order to take off. It 
takes place at the interface between hard facts such as technological inventions and 
fmancial decisions and the intangible factors such as collective aspirations and 
inventiveness. This means that both external and internal aspects related to development 
have to be taken care of in any undertaking. The internal factors include the indigenous 
technical knowledge found with the beneficiaries of development. 
For aeons, the society in the rural areas has developed and managed water within its 
environment, cultural practices and lifestyles, which incorporate coping strategies for 
climatic variability. Traditional irrigation farming methods have conserved water and soil 
in the arid and semi-arid lands whereas people and livestock moved to locate water and 
grazing areas. Here, the customary laws anchored in societal tradition and culture play a 
critical role in the management of water resources. These indigenous systems governing 
the management of water resources vary with space and time. While technical and 
professional capacity in the developing world is generally weak, there is richness of 
relevant skills with the local people, which at times are related to customs and cultures, 
and levels of commitment, which can be tapped to strengthen water resources 
management. This is the often forgotten indigenous knowledge dimension of 
development, which integrated rural development strategy, which aims at improving the 
socio-economic life of rural population's needs based on the participation of local rural 
populations can take care of. This gives room to encompass problem definition and 
solution. 
There are numerous examples of both public statements and published accounts 
emphasizing this line of approach in order to achieve meaningful developments in the 
66 
---------------- -- --- -
rural set ups (Coombs et al., 1974; Lele, 1975; Owen et aI., 1974; World Bank, 1975; 
Rockfeller Foundation, 1976; WHO, 1975). What is missing from these is an adequate 
mechanism that allows for formal integration of rural populations into the translation 
process. However, these rural people have knowledge of needs and possibilities, which 
are generally different from those of the outside advisors. This should form the starting 
point to solve rural problems. The recognition of this indigenous knowledge is necessary 
to implement sustainable water supply systems. 
Among pastoralist communities, strong regulations concerning water and other resource 
use exist. The rights to communal resources are acquired by residence over long periods 
of time, and by regular participation in local age-set activities (Jacobs, 1975). For the 
Turkana pastoralists, Barrow (1992) notes that the whole traditional knowledge base is 
one of environmental conservation for sustainable utilization, and as such traditional 
values need to be given increased credence. The elders take decisions involving access to 
and utilization of water resources. This decision-making process is largely gerontocratic. 
The participation of the youth and women is limited, but does serve to enhance 
communication within the society (Said~ 1989). 
2.3.7 Integration of Indigenous and Modern Technical Knowledge 
Getting local people involved in the planning of development activities is envisaged to 
lead to greater commitment and support. Hopcraft (1977) argues for government 
investment that complements local capacities and mobilizes latent local energies, which 
is more likely to come about when there is genuine local participation in the planning 
process. This would bring forth local capacity and utilize local knowledge, whose 
application would lead to sustainable developments (Belshaw, 1979; Francis, 1992; 
Thanee, 1992). 
Therefore, local participation ID development planning is crucial to acceptance and 
sustained support for rural development (Morss et aI., 1976). A review of the 
decentralized development strategy shows that the crucial role of mass participation helps 
in strengthening commitment to national rural development goals (Gek-boo, 1979). 
Whether broad participation is seen as a means to achieving national development goals, 
67 
or seen as a goal in itself, the participating community depends on the strength of the 
institutions operating at the local level and their mode of operation. 
In recent times, many leaders who can influence the path of development for some of 
their community have ignored traditions and looked outside for solutions to their people's 
development problems. This quantum leap model approach of development has seen 
people living with the traditional system suddenly made to move to the most modern 
systems of providing water supplies, in most cases not befitting their social and economic 
requirements (Mwangi, 1989). 
The introduction of modern methods of water supplies development includes various 
approaches and techniques. All present knowledge originated from the discoveries and 
experiences of past communities. A process of cultural evolution exists through which 
the accumulated experiences of the community are processed in a way that brings 
continual adjustments offunctionalities. The base of knowledge within the community is 
derived through the collective experience of its members. As said above, the traditional 
technologies have evolved from activities and the relationships surrounding the social 
and economic demands. They have been able to produce affordable and reliable solutions 
for rural people. However, these same methods also have some limitations that are 
associated with the designs. 
When the existing base of experience-knowledge fails to provide a solution for a 
perceived problem, the community is faced with a situation, which prevents progress. 
Inability to move beyond this situation results in fatalism, and acceptance of the situation 
as an inescapable condition. In order to break through this limit, a vision of new 
possibility must be generated. This means that the base of experience-knowledge must be 
expanded in a way that results in a revised theory, which fosters a vision of change that 
has recognizable feasibility. 
The implication of this is that the social reality of the community is the net effect of the 
way the community applies its beliefs and values. These are a product of the collective 
experience-knowledge of its members. As new knowledge becomes available it is 
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interpreted in the light of the existing perspectives. It will be assimilated into a revised set 
of beliefs and values. Yet, this will only occur if this new knowledge engenders new 
feasibilities that allow a breakthrough of previous limits. It is an interactive process 
whereby old beliefs and values give way to new ones. 
The scientific process uses experiential information to develop theories, which are useful 
for explaining life experiences and predicting future events. The theories are continuously 
held up to test by realities of daily life, and modified or abandoned when they cease to 
provide a satisfactory model in the face of new insights. When beliefs and values fail to 
meet the challenge of experience-knowledge a new insight is born which is manifested in 
a revised theory of how the world operates and a revised limit for what is considered 
possible. In this way, a new social reality emerges. Beliefs, values, and cultural habits 
emerge which, along with the stock of experience-knowledge, frame the social reality of 
the community. 
Social problems pertain to individuals as they manifest their lives as a group. Solutions 
involve sharing of resources and collaboration among individuals, and reflect optimised 
interactions, which characterize the group as the basic unit. Simply stated, development is 
the process whereby people make life easier for each other by collaborating in the 
formulation of a vision and collective action for resolution of perceived needs. It occurs 
when social reality changes to meet perceived needs. 
2.3.8 Participatory Approaches in Indigenous Knowledge 
Development advisors are beginning to accept the indigenous knowledge dimension of 
development in response to development problems, needs and goals as their clients 
themselves defme them. But although participation of local people during the planning 
and implementing philosophy has become a key concept since the 1980s, the particular 
difficulties of achieving authentic participation have been underestimated or incompletely 
understood. However, many development researchers and practitioners have elaborated 
valuable ideas about indigenous cognition and tested techniques to improve and enhance 
local participation in development projects, such as in the management of natural 
resources. 
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One distinct merit of indigenous knowledge system recognition is that it successfully 
counteracts the negative image of indigenous peoples, farmers and herders as irrational, 
ignorant or risk-averse entrepreneurs. Pottier (1993) has maintained that it has become 
common knowledge that the developer has to listen and learn but that it will still remain 
unclear how such listening and learning can be achieved. Today, various strands of 
indigenous knowledge systems and participatory research have contributed significantly 
to understand how to undertake research on indigenous knowledge. Much still remains to 
be done, and sharing of the knowledge improved. Bebbington (1991) fmds it possible to 
link and move between indigenous and formal knowledge systems. Development related 
social sciences have so far tended to focus on the interaction between local structures of 
perceptionS and practices on the one hand, and outside forces of innovation, development 
and social and cultural change on the other (Slikkerveer and Denchering, 1995). This has 
led to a lack of interaction between holders of distinct knowledge. 
2.3.9 Indigenous Organisations 
Many social scientists, particularly anthropologists have for decades documented the 
existence and functioning of indigenous organizations. Their potential for accelerating 
and spreading development opportunities have however, not been very much analysed. 
March and Taqqu (1986) have raised a legitimate concern on whether working with and 
through indigenous organizations might compromise their existence and effectiveness. 
There are dangers as well as potentials when getting engaged with social networks and 
relationships that are part and parcel of people's lives rather than something, which they 
choose to join. 
There is value in considering indigenous organizations as a subset of the larger category 
of local organizations. One end of the continuum is social territory, which is less 
understood. There are also organizations that are distinctively modem but which are 
composed of and serve the interests of indigenous peoples. These can be considered as 
indigenous organizations by virtue of their membership if not because of their origins. 
Less controversial would be patteming contemporary forms of local organizations 
according to indigenous norms, roles and responsibilities, so that development 
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undertakings will be more familiar and acceptable to local or indigenous people. 
Economic and social development is seen as antithetical to the interests of indigenous 
societies and cultures, which would seem to make either of the above approaches 
objectionable. In indigenous organization, as in indigenous knowledge, one confronts the 
reality that practices and beliefs are not things to be decided on independently and 
separately. There is a quality of connectedness and embeddedness which distinguishes 
indigenous things from modem things, the latter in the western analytical traditional to be 
separated from each other and judged independently. What is clear form the Maasai set-
up is that caution should be taken against taking a purely technical view of indigenous 
organizations, assuming that outsiders can mix and match according to their purposes. 
Adjustments are possible but according to the perceptions and suggestions of the people 
themselves. Tradition is not and never has been static, but it has survived because of its 
close fit to the needs values and interests of the people who would uphold it. Changes 
which are consistent with these needs, values and interest can well be accepted and 
promoted within indigenous organizations, but not because outsiders desire this. 
Outsiders need to approach indigenous organizations very circumspectly both for 
normative reasons and because of the limitations of their knowledge. Social and cognitive 
realities are often different from what they appear to be at first, and outsiders may never 
fully understand the operative situations. In many societies, for example, women quite 
evidently defer to men in public decision-making. Yet among the Gabra of Kenya, the 
wife of the keeper of the sacred drum may be the most important person in the whole 
society, having the responsibility for maintaining social cohesion and security (Linquist 
and Adolph, 1996). 
The westerners have become enamoured with the concept of lifestyle, but this is a pale 
approximation of what indigenous people and traditional societies understand as a way of 
life, a more deep-rooted concept and value. Way of life provides the foundation from 
which indigenous organizations grow. 
While indigenous organizations is often ignored or misunderstood, it should not be 
assumed to be ubiquitous and therefore always important and available. While working to 
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improve management in irrigation projects in the Gal Oya region of Sri Lanka, it was 
realized that there were no operative organizations. The organizations existing were 
modern ones, mostly ineffective and introduced by the government. The quick and 
impressive success was as a result of existence of traditional institutions through which 
people donated labour for some public benefits. The custom was not practiced because of 
lack of coherence and solidarity in the settlement scheme, but could be resurrected and 
utilized to begin the process of knitting together social bonds for common interests and 
mutual advantages (Uphoff, 1 992a). The ability to activate more comparative and 
altruistic behaviour was greatly assisted by the positive valuation of the indigenous 
custom, which made the modern local organizations at least partly traditional. 
Another way in which indigenous organizations are characterized is as informal. This 
means that they function according to shared understandings of conunon objectives, 
roles, expectations, responsibilities and sanctions rather than being determined by 
explicit, codified rules and regulations. Informal organizations can be very contemporary, 
and thus it is not necessarily indigenous but it is likely to have echoes of indigenous 
beliefs and values and will be the strongest for this. Formal modern organizations can 
thus be strengthened and heightened in their performance if supplemented by informal, 
more traditional structures of roles and behavioural patterns. The self-help water supply 
programme in Malawi supplying water to over a million people benefited from the 
sanction and support of the chiefs in mobilizing local labour and management systems 
(Hill and Mtawali, 1989). Among the Maasa~ ad hoc conunittees operate in ways more 
traditional than their local government sponsors. 
Analysis on the indigenous organizations is likely therefore to lead to a cooperation of 
traditional roles and relationships for modern development purposes so much as greater 
sensitivity by development planners, managers and evaluators towards the many options 
that exist for evoking and sustaining collective action. They thus can draw on the 
repertoire of relationships and responsibilities that already exists in the shared memory of 
the local people, rather than assume that introduced forms of organizations are either 
necessary or necessarily superior. 
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Local people are often quick and adept at adopting western organizational systems 
(Brown, 1982). This reflects in their part to their flexible capacity to organize co llective 
efforts for attainment of a variety of ends according to traditional practices and efforts for 
the attainment to of a variety of ends according to traditional practices and beliefs. 
Outside persons should be ready to defer to local ideas and initiatives in the 
organizational realm. This means that letting local residents determine what kind of roles 
and relationships should be established or selected to achieve particular development 
goals. The result may well be a hybrid of introduced and indigenous practices, but will at 
least enjoy consensual support rather than at best grudging acceptance. Albert (1994) 
argues that there is need to understand development as a process of growing capacity for 
problem solving. This means that the role of indigenous organizations in development all 
the more significant. Development professionals and local people, for encouraging and 
supporting capacities for problem solving and self-management, therefore need utilize 
full repertoire of the organization. This means an appreciation and respect all the more 
range of mechanisms and precedents that have already been evolved for problem solving 
over many generations by people living in far-flung and diverse communities around the 
world. 
2.3.10 Indigenous Irrigation Practices 
It is in agriculture that indigenous use of wetlands in Africa is most intricate. Many 
different kinds of environments are exploited, using a range of techniques. Many of these 
comprise simple forms of irrigation. It is often thought that Africa does not have a 
tradition of irrigation. Engineers, in particular, are given to assuming that irrigation is an 
Asian or European technique, foreign to Africa's environment and people. The genesis of 
this is that there has over time been remarkably little study of the indigenous practices. 
On the other hand, engineers have in the past tended to adopt a rather strict defmition of 
irrigation, to mean the controlled application of water to crops in a timely marmer. 
Rydzewski (l987) defmes it as a special case of intensive agriculture in which 
technology intervenes to provide control for soil moisture regime of crop root zone. 
Much of Africa wetland agriculture would be excluded by such a defmition. However, it 
is being realized that such a defmition is not helpful in the Africa context, and it is 
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recognized that Africa has a strong and diverse traditional of irrigation, albeit of an 
informal kind and on a small scale (Adams and Anderson, 1988). Some of this is highly 
intensive, some is not, but all of it is characterized by as specialized, ecologically sound, 
technologically complex and flexible practices (Sutton, 1989). 
In reality, the local characteristics defme small-scale irrigation as irrigation usually on 
small-scale plots, in which small farmers have the major controJIing influence, and using 
a level of technology, which the farmers can effectively operate and maintain. In effect, 
there is a continuum in Africa indigenous irrigation from simple adaptation to natural 
flood patters in wetland areas to complete water control. At one end of the spectrum lie a 
range of techniques, which involve use of natural flood patterns in floodplains or inland 
deltas, and techniques such as water harvesting. At the other end lie systems such as the 
hill furrow irrigation systems of East Africa or the shadoof gardens of Nigeria or the 
sakiyas of the Sudan. These systems, which involve the creation of water-transfer and 
control structures which allow a high degree of control of water movement, have to be 
called irrigation by any standards. 
2.3.11 Interventions in Indigenous Irrigation 
An example of local irrigation practices is that hill furrow irrigation practiced by the 
Sonjo people, which Gray (1963) reports has been practiced for decades. The people live 
around the hills in western side of Lake Natron of Northern Tanzania, bordering with 
Kenya. The area is dry with only 400 - 600 mm of rainfall, falling in two seasons. The 
Sonjo thus practice rainfed agriculture, but also irrigate. Some villagers make use of 
water flowing from a series of springs in the foot of the escarpment above the valley in 
which they lie. Others divert water from a sizeable river using brushwood dams up to 3 m 
high. In some villages concrete has been used in some of the headworks, which diverts 
water from streams to irrigation canals, but the canals themselves are simple structures 
cut into the ground or carried over streams on simple log bridges. Stone does not appear 
to be used. The use of the water by the Sonjo is simple in the sense that it is released from 
earthen canals to flood across the surface of the fields. However, water rights are closely 
defmed (and closely linked to social structures). There is a clear cycle of water use and 
system of water allocation. As a result, water use is carefully managed. Around Kisangiro 
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village, water from a spring has to be carried over a broad shallow stream (about 30 
meters wide) to irrigate land on the far banlc In the past, hollow logs were balanced on 
wooden trestles to provide a simple but leaky aqueduct. Now the river is spanned by a 
modern structure, with a square channel built of wooden planks on sturdy wooden legs 
built on fmn masonry wooden foundation, the works of a non-governmental organization 
to improve the performance of the irrigation system. 
The involvement of external agencies ID improving an indigenous technology is 
important for any discussion on indigenous technical knowledge. The notion that 
indigenous systems work ifleft alone is attractive. However it ignores the realities on the 
ground. Indigenous economies and societies are under pressure from outside intervention 
and influences. Africa as a whole is locked into the world economy and its accompanying 
cultures. For example, indigenous irrigation systems are products of change over 
centuries, from slave trading to the paternal neglect of colonialism, the impact of western 
and the grip of the consumerised market economy, the impact of western style education 
and the whole panoply of cultural impacts projected by state and world economy in the 
name of modernization. 
In some instances, new technologies have been introduced in an attempt to enhance or 
develop indigenous production. The introduction of small petrol pumps in the 1980s had 
a remarkable effect on residual soil moisture farming and small-scale shadoof irrigation 
in the floodplains of Northern Nigeria (Kimmange and Adams, 1990). The acceptance of 
petrol pumps reduced the use of shadoofs or the simple calabash bucket methods. This 
has the explanation that new technologies can transform indigenous irrigation systems 
and can have significant and unexpected impacts, particularly on economic and social 
relations. 
2.3.12 Application ofIndigenous Knowledge through Natural Indicators 
Rural communities have local sets of indicators used to monitor and evaluate their 
environmental quality and to predict environmental change. The communities at most 
attach different values to different indicators depending on use to schedule their 
production activities and make decisions for their survival strategies. Some communities 
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use a combination of indicators to influence planning and decision-making (Mwadime, 
1996). 
The Maasai community has some grassroots indicators as the appearance and behaviour 
of flora and fauna, wind patterns or change in the direction of wind flow and the position 
of star groups. The indictors help the pastoralists to detect seasonal change in the weather 
pattern, predict the rains or the ending of the seasons and monitor the change in the 
environment. Kipuri (1996) notes that the mating frequency of animals, the texture and 
colour of dung, or the condition of an animal's fur can reflect environmental quality. This 
has the indication that indicators are specific to a given ecological, cultural, social and 
economic setting and to gender or age class (Krugmann, 1996). 
A significant aspect of the assessment process is in identifying appropriate, pertinent, 
verifiable, somewhat quantifiable indicators that could be effectively measured against 
the relevant criteria. Krugmann (1996) notes that indicators tend to occur in a hierarchy, 
from micro indicators to macro indicators, reflecting perspectives, experiences, processes, 
and actions at different levels. Quantitative indicators are easier to measure and to 
aggregate, whereas qualitative indicators are better at capturing the complexity of 
changing situations. Indicators could be direct on indirect, descriptive or performance 
oriented. Indicators also have a time frame, with some relevant to the short, medium or 
long term. Depending on the type of project, monitoring of some indicators are needed 
from the start of the project until after the project's completion to allow the full impact of 
the project to be observed. Indicators also reflect change or signalled change in variables. 
2.4 Summary and Conclusion 
From the discussions in this chapter, it can be said that three separate categories of 
knowledge may be identified in the rural society. There is the specialized knowledge 
possessed by individual experts who have developed the knowledge, or appropriated it 
with the intention of asserting property rights over it. The second is the basic social 
knowledge learnt in formal institutions and restricted to information within the purview 
of the general public. The third one is the indigenous technical knowledge, which all 
members of a community acquire as part of the cultural heritage of the community. 
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Historically, indigenous technical knowledge has been the norm in virtually every corner 
of the rural areas of developing countries. Unfortunately there has been a lack of proper 
appreciation of the strengths of the knowledge that exists within it. The African society in 
the precolonial period was in many ways in a very effective balance with nature. Whilst it 
would be wrong to argue that there was nothing that it ,could learn from the western 
science, the imposition of alien systems for the benefit of distant states did not provide 
the best conditions for a balanced and critical absorption of elements of this external 
knowledge. Traditional social patterns and practices were thrust to one side and took on 
the status of secret, private knowledge. Such lessons as they contained were thus not 
immediately available to govemments and administrations, even if they wished to take 
advantage of them. 
Indigenous knowledge systems are an accumulation and dissemination of information in 
the form of shared environmental knowledge, beliefs, rules and techniques for productive 
activities, developed over generations as a product of man-environment interactions. This 
knowledge is constantly refmed and modified by assimilation of elements from 
surrounding cultures through the traditional channels of communication (Atte, 1989). 
But, although it plays a dominant role in the survival and maintenance of identity of 
many rural communities, its use is on the retreat. Both Atte (1989) and Chambers (1979) 
attribute this to the effects of both former colonial governments and the African elite. 
Drawing from development as essentially a humanizing process, participatory 
development must be consciously based on people, their needs, analysis of issues and 
decisions. It also implies an implicit faith that people, whatever the condition of their 
poverty and oppression, can progressively transform their environment with the help of, 
but not dominated by external agents. In essence, this makes the rural people move from 
being objects to becoming subjects of development projects (Sethi, 1987). The chapter 
shows that in development interventions, this knowledge can be harnessed through 
involvement ofthose who hold and practice it. A major corollary to the people-led nature 
of participatory development is the principle that people's knowledge is as appropriate a 
basis for development action as that brought in by professionals. This assertion gives rise 
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to the reorientation of some development practices and the incorporation of local 
knowledge into development projects. 
Cognisance is taken of the crucial importance of starting projects by building up people's 
confidence and abilities as the basis for sustainable development (Rahman, 1989). Sight 
is not lost on the fact that in the past, the opportunity to participate has been limited by 
economic, social and historical factors, calling for establishment of a process to empower 
indigenous people and their communities (UNCED, 1993). 
With the social and economic transformation-taking place in the world today, both 
modern and traditional knowledge comes into play to supplement each other. This calls 
for recognition of the presence of each and the possibility of integrating both. This 
integration done in national development strategies means the presence of a po litical will 
to appreciate the necessity for integration of modern and traditional knowledge. The 
result of the approach is an integrated development endeavour, which improves the socio-
economic life of the rural populations. This is based ideally on the participation of the 
subjects in the planning and implementation process. Such a mechanism has as a basic 
component the translation process, which must occur between the target population and 
the outside advisors. 
The following chapter on the Arid and Semi Arid Lands in Kenyan looks at the 
development strategy for the areas, and attempts to expound on water development 
against the background of prevailing development plans and policies. 
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Chapter Three· 
Indigenous TechniCal Knowleoge in DevelopmentoftlieArid . 
and Semi-Arid Lands 
3.1 Introduction 
This chapter presents the characteristics and developments of the arid and semi-arid lands 
(ASAL) of Kenya. It gives a brief review of the scope of management in the pastoral 
, . 
context and examines the ways in which some pastoral situations pose particular 
difficulties for effective management that systematically distinguish them from other 
forms of production. The chapter introduces important aspects of water development and 
its effects on the development of ASAL areas. It also discusses the technical and 
administrative devises that give rise to the changes brought about by water developments, 
the impulres from which water development springs and the low success rate and 
durability of some technical devises. This allows for discussions concerning Kajiado 
District's position within the arid and semi-arid lands. 
Attention is directed at the social and economic importance of water in rural development 
and the unusual character as a scarce public good, which is dynamic and linked to many 
other features of environment. The legal and institutional elements of governance of 
water are assessed to demonstrate that water has become the property of the state. This 
direction fails to recognize the indigenous formats of water development and 
management with the resultant effect of marginalisation of local people's needs and 
tenure changes. 
3.2 Characteristics of Arid and Semi-Arid Lands in Kenya 
Several criteria and definitions exist to distinguish arid and humid zones. At the local 
level categorisation varies according to the local factors that determine land use and 
productivity. Climatic factors will include not only the total annual precipitation, but also 
79 
its seaso'1a1ity and the probability of drought. Another criterion is that of soil and 
vegetation quality with particular reference to the prospects for moisture retention, 
erosion anf nature of the natural vegetation. 
, 
The official definition in Kenya is derived from the classification of the country into 
different agro-ecological zones (AEZ). This divides the country into seven ecological 
'. 
zones based on rainfall and moisture indices. Zone I is the wettest and VII the driest. 
With this definition, ASAL covers the last four agro-ecological zones (from four to seven , 
, . 
inclusive) with mean annual rainfall ranging between 300 and 1,100 mm. The zones 
make up 88% of the country's land surface, carry over 20% of the total human 
population, and sustain more than 50% of livestock (GOK, 1992). 
The Food and Agricultural Organisation of the United Nations (FAO) uses growing days 
as the relevant criterion to define drylands as lands with period of less than 120 days 
(FAO, 1913). Within this range, arid lands might have less than 75 growing days, while 
semi-arid might have 75 days or more. At the local level, the categorization of drylands 
will vary according to whatever local factors determine land use and productivity. 
Climatic factors will include not only the total annual precipitation, but also its 
seasonalitt and the probability of drought. Soil and vegetation quality will be another 
criterion, with particular reference to the prospects for moisture retention, erosion and 
nature of the natural vegetation. Land use and population pressure are also considered, 
such as the prevalence of pastoralism, agropastoralism and other forms of land use as 
well as thCf population density relative to the capacity of the land. Other features of local 
j 
drylands include topography, surface and groundwater availability, and the extent of land 
degradation. 
Agropastoralism and other forms of land use as well as the population density relative to 
the capacity of the land are common features of the arid and semi-arid areas. Other 
features of local drylands might include topography, surface and groundwater 
availability, and the extent ofland degradation. 
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The drylands Kenya generally fall within dry croplands, and arid rangelands. The former 
refers to those areas of the rangelands, which have been brought under cultivation. In 
such areas, dryland cropping is practiced under a wide range of ecological and socio-
political conditions. Crops are usually raised on the basis of subsistence" often in 
conjunction with keeping livestock. Agropastoralism makes use of the range grazing and 
! 
insures against the climatic risks of dryland cropping. Expansion of agropastoralism into 
the more arid zones is often a response to population pressure, or in some specific 
instances of large-scale agriculture, due to mechanization. Although some of these 
initiatives meet with success, the associated costs may include land degradation and 
population displacement and impoverishment. 
Within thT arid rangelands, pastoralism is still the predominant form of land use, though 
it usually supports only a minority of the population. The Maasai of Kenya for example, 
occupy neFly seven per cent of the total land area, while constituting only one per cent 
of the national population. In these zones, pastoralism often represents the only 
practicable form of human land use, since its essential feature consists of extensive 
livestock husbandry utilizing range grazing. Swift suggests that pastoral production 
systems aI'e those in which 50% or more of household gross revenue, including both 
market and subsistence production, come from livestock or livestock related activities 
(Swift, 19~8). Agropastoral systems, in this definition, are those in which 50% or more of 
household gross revenue comes from farming, with 10 - 50% from pastoralism. 
PastoralisT requires the opportunity for mobility, with movements determined by the 
availability of browse resources and water. Since they are so dependent on the ecosystem, 
pastoralists form an integral part of it. The relationship is delicate, with increasing 
I 
populations and overgrazing disrupting the integrity and regenerative capacities of the 
soils and problem, and undermines the integrity further. Conflict may further limit 
mobility and make the ecological impact much worse. 
Despite their fragility, drylands have for centuries supported indigenous pastoral people 
and their animals. For most of these societies, property relations entailed individual or 
household ownership of livestock and herds, and community control over access to 
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pasture and related resources. Land ownership, to the extent that it has been articulated, 
has usually been of "common property" within a defined group of community. Access to 
key resources, including water and the highly productive areas reserved for dry season 
grazing such as wetlands and uplands was regulated temporally and spatially. 
I 
i 
Through this system of complex social structures and institutions, these traditional 
societies have learned to cope with the generally poor soils and shortage of water. Their 
.! 
animal husbandry, hunting and gathering, and crop cultivation practices were well suited 
to sustainable use of the resource base. These practices were seriously challenged with 
I. 
the coming of colonialism to Africa. Much of the most arable parts of the drylands were 
alienated ard turned into extensive livestock ranches, set aside as wildlife sanctuaries, or 
put under tillage. For the most part, these challenges were justified by the assertion that 
these lands were empty spaces with no individual resource owners, and that in any event 
I. 
the pastoral way of life represented irrational resource management. 
While development action by independent national governments and international 
J 
organizations varies from one country to the next, policy initiatives related to indigenous 
people of the drylands have in general been characterized by neglect or poorly informed 
1 
misdirection, the latter often represented by the introduction of inappropriate 
technolo~es and by policies of sedentarization. These latter policies have usually been 
effected through comprehensive land registration programmes, involving the 
transformation of property rights in land and other fixed resources, commercialisation of 
I 
pastoral economies, expansion of drylands cultivation, application of inappropriate 
technologiFs, increasing settlement of immigrant populations and sedentarization of the 
nomadic people have not only been unsuccessful to the extent to which success can be 
measured, but have also created multiple problems for the people and the environment in 
the drylands. 
In recent years, the drylands of eastern and southern Africa have continued to experience 
extended periods of drought, a net decline in productivity, the increasing settlement of 
immigrant and nomadic populations, and a dangerous level of environmental degradation. 
As a resul1' the people in these areas remain vulnerable to scarcity of resources, famine, 
I 
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land use cpnflict, wars and displacement. In short, their future survival is uncertain. The 
combined effect has placed the drylands environment and production systems in crisis. 
It is estimated that nearly 59% of all ruminant livestock in Africa are found in arid and 
semi-arid lands (ASALs). The total value of livestock product is estimated to be 25% of 
the total agricultural output and is valued at over US$12 billion. This estimate, however, 
excludes other benefits of livestock such as manure and draught power. With these 
additional benefits, livestock products may account for 35% agricultural output (Scoones, 
1995). The value of rangelands in overall economic output in countries such as Kenya 
should include the contributions of wildlife-based tourism. The regions that are often 
branded as marginal or of low potential support the bulk of dryland wildlife populations. 
In terms of ecological efficiency, these areas may be more productive than their high 
rainfall counterparts, this based on the high economic contribution per unit rainfall. 
Clearly the commonly held belief that pastoral lands contribute little to national 
economies is false. Nomadic pastoralism is a rational land use system, which has evolved 
over the years and is adapted to harsh and unpredictable environmental conditions. Under 
the prevailing level of investment, infrastructure and technological condition, nomadic 
pastoralism is the most viable economic system in most of northern and north-eastern 
Kenya and other dryland areas within and outside Kenya. 
Pastoral nomadism is practiced in ASALs and adapts to variable forage supplies and 
! . 
water distribution. The ability of nomadic people to survive in these marginal lands is 
attributed to their opportunistic mobility and diversified livestock husbandry. Grazing 
and browsing on sparsely and unevenly distributed vegetation, domestic animals need 
more ext~nsive areas of forage as aridity increases. Thus, mobility and the size of the 
territorial domain utilized by a pastoral community increase with aridity. In this regard 
Galaty (1995) argues that land rights become more diffuse as occupation of a given 
region becomes more sporadic. He further adds the converse, that as mobility and the 
magnitude of the pastoral domain decrease in less arid regions and resource use becomes 
more constant, territorial claims become more concrete and specific. 
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Another common characteristic of Afiican rangelands is recurrent drought and famine. 
During severe droughts the herds of pastoral nomads are often decimated and 
accompanied by human suffering and environmental degradation. The impact of 
droughts is made much worse by sedentarization of formerly nomadic communities, 
water development without sound ecological considerations, exclusion of the nomads 
\ 
from vital dry season reserves and their compression onto smaller and more fragile land. 
It is often argued that pastoralists keep too many animals, far above what the range 
resources are capable of supporting. Large herds are then unable to survive during 
periods of. Iow forage production. However, given the large-scale fluctuations and 
patchiness of the rangeland ecosystem this practice is an effective means of spreading 
risks and ensuring continuity of the nomadic communities. Arguably therefore, the 
production system and ecosystem are intertwined, creating a complex inter-relationship 
between people, animal life, plants and the physical environment. Large areas of 
savarmah and open woodland are sustained through dynamic interactions between human 
activity, 'fainly grazing and burning, and a diversity of wild herbivores as well as 
predation by wild carnivores. 
Afiican countries have realized the importance of protecting wildlife for economic gain. 
They have established national parks and game reserves, and maintained those created by 
colonial governments. These are mainly situated in the arid and semi-arid rangelands 
inhabited FY pastoralists. The economic importance of these parks cannot be over-
emphasized, for example, in Kenya protected wildlife areas are a major tourist attraction 
and tourism is the single largest source of foreign exchange for the national economy 
(Republic of Kenya, 1993). It is also to be noted that these range1ands are a source of 
important mineral resources. When these resources are exploited they are a major 
national income earner. 
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3.3 Policy Development for the Arid and Semi-Arid Lands 
3.3.1 Kenyan Perspectives 
Policy concern did not become focused until after the 1936 when, responding to a series 
of three yrrr-drought in many parts of the country, colonial administration in the arid and 
semi- arid districts agitated for some attention. As a result, funds were committed to soil 
conservatipn, essentially by forced labour and destocking since the area problems were 
perceived as essentially due to overstocking. 
At the level of technology, pastoralists and transhumance were perceived as not only 
I 
dangerous to the environment but also a direct threat to the nascent European ranching 
which haq started after the crop farming disasters of the depression years. While some 
money was put in crops in the humid areas, almost nothing was put into livestock. Even 
when there were minimal veterinary services, they were paid for compulsory culling. 
This was in direct failure to understand pastoralism and the way people can run it. More 
significant were the rules and regulations enforced which stopped the circulation of 
livestock between the various pastoral communities. The primary aim was to protect 
European ranchers, but they also limited the circulation of breeding stock among the 
various peoples with dire consequences for their livestock. 
. In 1946, fhe African Land Development Board (ALDEV) was established to provide 
basic infrastructures such as roads and water, project planning and coordination as well as 
financial control of development funds in the African areas. The development strategy 
! 
established under ALDEV was conceived as rehabilitation and reconditioning of 
degraded land. The key assumption was that research would produce technical 
knowledge which government would implement to solve the problems as one restored the 
lands would be managed in their primordial state. The elements of the strategy involved 
, 
setting up research on arid and semi arid lands grasses, mechanised and chemical bush 
control, df;ought resistant crops, water pan and sub-surface dam construction techniques 
as well as animal disease control. Land ownership and registration was not a factor and 
therefore not researched. The projects concentrated on were in establishing new 
settlement schemes in the wetter arid and semi arid lands, grazing controls and its 
attendant forced destocking, afforestration of steep slopes and gully control. 
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The ALDEV programme continued through the Swynnerton Plan period (1955-60) when 
the political climate was so hostile to forced labour that most of the field project had to 
stop. From that point, most of the technologies were ignored for they were associated 
with forced labour. However, knowledge about this knowledge is still within the 
collective memory of the communities who, as environmental and production conditions 
continue to deteriorate under population pressure, have been forced to rediscover their 
utility. 
During the first decade of independent Kenya, the semi-arid rural development stagnated. 
The political climate from 1960 onwards necessitated the rejection of the backbone of 
colonial semi-arid implementation, which comprised forced labour, grazing bloc and 
afforestation. After independence, concentration was more on settlement and improving 
agriculture in the humid areas. The semi-arid areas concerns were outside the policy 
arena and lack of fmance for the area had disastrous impact. The population of the areas 
ignored the few land improvement practices, which had been introduced. They reverted 
to practising traditional pastoral systems and ignoring the rotational bloc system and 
ceasing to maintain the pans and subsurface dams. More dramatic was the movement to 
the drier parts of the arid and semi-arid areas thus creating population pressure. While the 
ALDEV activities were being ignored and the population pressure increased, national 
government policies favoured investing in the high return cash crops and the more humid 
settlement areas. 
In its search for sustainable natural resource utilisation, Kenya like many developing 
countries has more often that not sought to adopt strategies, techniques and technologies 
from other regions of the world. This has been particularly evident for the semi-arid 
areas. These areas have been viewed ecologically as a burden, economically useless and 
inhabited by subsistence farmers and pastoral communities who use the land inefficiently 
and irrationally (Livingstone, 1977). This view has been part of a legacy that was brought 
with western education, which has profoundly affected policies for these areas. 
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In recent times, the value of the semi-arid areas to the national economy has started to be 
realized. They are increasingly seen as viable areas holding vast amounts of un exploited 
resources as well as playing the traditional role of alleviating pressure on land in the 
densely populated humid areas. 
3.3.2 International Perspectives in Policy Development for Arid and Semi-Arid 
Lands 
The United Nations Conference on Environment and Development in Rio de Janeiro 
stressed the necessity of developing and strengthening national arrangements to consult 
with indigenous people and their communities with a view to reflecting their needs and 
incorporating their values traditional and other knowledge, and practices in national 
policies and programmes in natural resource management and conservation and other 
development programmes affecting them. However, the reality is still somewhat 
different. Many research fmdings in the dry and pastoral areas have not yet been fully 
used by decision-makers in African governments and development assistance agencies. 
Thus the prospects for genuine development and change among pastoral peoples may 
have taken a turn for worse (Swift, 1982). The preconceptions or inadequacies of 
governments and their advisers and the limitations of project formats are responsible for 
many the shortcomings of recent government pastoral policies and projects Africa. 
Following the earlier generation of failed water and livestock projects which concent~ated 
mainly on technical inputs, such as provision water and veterinary services, a later 
generation of projects in the early 1970s concentrated on pasture management and in 
some cases on a type of service provision. The main thrust was to build new institution 
among pastoralists, for example group ranches or herders' associations designed, to make 
technical inputs more efficient and manageable. Few of these projects have had much 
success because time has been too short; difficulties stemming from social structures 
were seriously underestimated. Now there is pressure for some major donors to return to 
more straightforward technical packages or to drop livestock altogether. This means 
donors have failed to learn from experience of failed projects. It shows basic lack of 
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systematic use of research findings, especially social anthropologica~ in a constructive 
way. 
With the possible exception of Mauritania, Niger and Somalia, most African 
governments have explicitly stated national policies, which are more or less hostile to 
pure or traditional pastoralism. This attitude is expressed either by stating that 
pastoralism is too primitive for the changing world or, if they are sympathetic to 
pastoralism, by nevertheless claiming that pure or traditional pastoralists are not 
maxlmlzmg their natural resources (Monod, 1975). This is the reason for the 
overwhelming policy trend of converting pastoral areas to commercial or private 
ranching even taking control of land use away from pastoralists, or even driving the 
pastoralists away altogether so that the sedentary population can exploit the area (Jacobs, 
1975). This has not been an issue for Africa alone. Similar stories have been and can be 
told for the Indian groups of North America and the Saami peoples of the Scandinavia. 
For example, in Scandinavia it has been recognized that much of the land is suited to 
pasture than farming, particularly among the Saami who are only nomadic herders in 
Europe. Hjort af Ornas (1990) notes that many of the issues relating to the Saami are 
similar to that of African pastoralism: competition or symbiosis between pastoralists and 
farmers; conflict between pastoralists and the state concerning land rights and labour 
extensive or labour between nomadic or labour-intensive herding practices. The Saarni 
example shows how relation between nomadic communities and the modem Western 
society have been regulated for good and bad. 
Both land tenure and production issues have been forced upon the pastoralists' minority 
by the society at large. Issues that arose in European pastoralism - urban development, 
market impacts, and emphasis on grain - also have a significant impact on Africa today, 
especially in land and resource management. As a result, there have been heated debates 
between the Saami populations with many similarities to the plight of pastoralists in 
Africa and other parts of the world. 
Until quite recently, most governments and donors held a negative orthodox view of 
pastoralism. But, as a result of the virtual total failure of imposed solutions, some groups, 
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particularly research and non-government organizations, are coming to realize that 
overgrazing has not permanently degraded pastoral lands and that the pastoralists own 
evolving strategies can be the basis for development (Gross, 1990). They also see that 
pastoralism is under extreme pressure from drought from drought, expanding agriculture, 
monetisation of the pastoral economy and an education system that generally works 
against pastoralism. 
Fears of conflict between pastoralism and other land-uses may only apply to those 
regions where different land-use systems are climatically possible. This is less likely in 
the driest parts. Diarra (1975) describes how the Sahel part ofNiger is suited to pastoral 
life by its extensive grass lands and its dry climate, with aridity increasing to the north 
and sandy soil carpeted only seasonally with fresh grass amid scattered trees. But its 
southern zone, with heavier and better-distributed rainfall, can support agriculture and 
has thus been occupied by pastoralists and farmers have sought to expand their 
occupation over the past 50 years. The areas that have been increasingly abandoned by 
the Fulani pastoralists have moved northwards. This continued northward advance of 
cultivators is a severe threat to pastoralism and has led to administrative intervention, A 
Niger law of 1954 excluded agriculture north of 15° latitude, but this has not been 
respected by would-be farmers; have moved beyond the limits of where rain-fed 
agriculture can still practiced. 
Customary tenure, one of the most contentious issues in the interface between 
pastoralism, agropastoralism and cultivation, is always somewhat flexible. In contrast, 
state systems are less flexible and, where they modify locally evolved tenure, this may 
lead to conflict over water and other natural resources. When the state steps in, the local 
law is undermined and rights of access are removed from the local authority. Thus 
responsibility for natural resource management is removed from local resource users and 
the indigenous controls no longer function so well, resulting in depletion, lack of 
responsibility and access. Tenure is a particularly difficult issue to rationalize in pastoral 
lands. In the high potential agricultural areas, such traditional rights are more likely to 
taken into account during demarcation. The existing group ranches in Maasailand other 
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pastoral areas of Kenya are based neither on ecologically nor on biologically viable 
grazing units; as a result, such ranches are in a poor state now, both socially and 
ecologically. 
3.4 Social and Economic Characteristics in the ASAL 
3.4.1 Indigenous Spatial Organisation and Cross Links 
Pastoralists have complex societies in which individuals owe allegiances to several 
groups. As well as spatial groupings, there are also important cross-links within society 
that include clans and age groups. The extent to which clan membership coincides with a 
spatial grouping varies greatly, from where clans live together within sections (as is the 
case with the Maasai) to where clan-grazing areas are largely distinct. 
Households normally group together for security against raiders and predators. This helps 
to pool food and labour. At times, Maasai families and unrelated groups come together in 
settlements. With the Samburu pastoralists, this tends to be more determined by clan 
lineage than with the Maasai. Turkana homesteads collect together as loose temporary 
groupings, which may move together for part of the year (Renfew, 1990). Pastoralists can 
also have various ties through marriage or stock associates (Grandin, 1991; Lesorogol, 
1991). 
Cutting across these spatial groups are clans and age groups. Clans are groups of people 
who recognise patrilineal descent from the same ancestor. Within the Maasai there are 
two broad subdivisions or moieties, Orok-Kiteng and Odo-Mongi, which encompass a 
total of seven clans. There is a loose concept of communal ownership of cows by the 
clan, but care of the cows is an individual responsibility. If, however, a clan member 
proves unable to take care of his cattle and family property, the remaining cows may be 
given to his wives, and his wives will then be separated to live with other clan members. 
This social and economic integration of the pastoralists is important in the formulation of 
strategies in the development of water supplies. Planning for any source has to consider 
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the cross-links within the society in order to come up with an adequate and sustainable 
water supply. 
3.4.2 Inadequacies in Quality of Dryland Projects 
A recent review of World Bank NRM projects presents a list of features of good quality 
at entry of projects. According to the review (Redwood Ill, Robelus, and Vetleseter 
1998), project good quality at entry is now generally understood to include, active 
stakeholder participation in project design and implementation and, clarity of project 
objectives and clear logical connections between the two. Effective incorporation of 
lessons learned from previous projects in the same country and with similar objectives 
and designs. Careful implementation (and supervision) planning, including specification 
of key performance indicators. Of much importance is avoidance of excessively 
ambitious objectives and/or overly complex project design (relative to actual borrower 
commitment and implementation capacity), such as in terms of the number of 
components, executing agencies, co-fmanciers, implementation arrangements. 
In addition to these general features, the reviews list a number of other good quality at 
entry elements of particular relevance to natural resource management operations include 
using social assessment to identifY and begin to involve in project preparation and 
implementation, key local stakeholders, as well as potential conflicts over alternative 
patterns of resource use. Analysis of the property rights regime in the project area is 
required, with careful analysis of the incentives to resources users to adopt the 
environmentally friendly or conservative-oriented management practices that are being 
promoted. Obtaining an understanding of the basic ecosystem functions and services 
associated with the particular resources involved, to help ensure that the proposed project 
leads to a more sustainable use of the natural resource base in question. When there is 
limited understanding about ecosystem behaviour and environmental variables critical to 
sustained resource use, long-term applied research on ecosystem functions and dynamics. 
In situations of uncertainty, piloting of approaches to test their local acceptability and 
implementability and to learn from experience before applying them on a broader scale. 
Ensuring that project approaches and technologies are replicable in other settings. 
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Provisions for careful monitoring and evaluation of project outcomes in terms of actual 
economic, social, and ecological costs, benefits, and implications for sustainable resource 
use on thf underlying ecosystems and affected communities. With some expectations 
among the more recent projects, the reviewers found that these elements were largely 
absent in rrany of the NRM project cases examined. Toba (I998) found the following in 
a review of World Bank - supported projects involving drylands during fiscal years 1990 
to 1998. ¥any of the projects, involving important land use changes were designed with 
, 
little understanding of the socio-economic and institutional conditions of the local 
population and the dynamics and sustainabi1ity of changes in land use. Historical analysis 
of formal and informal institutions, socio-economic issues, natural resources use 
practices, and landscape changes were rarely conducted. Most of the projects focused on 
rehabilitation of degraded natural resources rather than on measures to prevent 
degradation. Drought and climate change preparedness (including early warning systems) 
were addressed in only a few projects, and among these drought was often treated as a 
contingency, not as an inherent feature of drylands. The potential effects of land use ' 
change or land productivity change related to physical parameters were rarely addressed 
in the appraisal reports, nor were they a concern of monitoring and evaluation. 
Resource conflict management was explicitly addressed in only a few projects, although 
resource conflict is a common feature in many dryland areas due to diverse interest 
groups, complex and often overlapping property rights systems, and weak national 
integrati07' Problems of migration and environmental refugees were rarely addressed in 
the projects, even if these are increasing problems. 
There are pbviously limits as to how much of a project budget can be used for pre-project 
studies and research, but the large scientific uncertainty and disagreements that surround 
drylands ecology and management indicate that these issues need considerable attention 
I. 
in project design. Involving local populations at an early stage can be of great help in 
understanding the systems. These people do, after all, have a tremendous store of 
I , " 
knowledge on the systems, as proved by their ability to survive in these harsh 
environments. 
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Studies and experience of the author in the dryland show that there is need to understand 
drylands change and management in a local and site-specific context. There is a 
heterogeneity or variety of causes and consequences of environmental change. 
Consequences of a certain type of change will differ from one social and ecological 
setting to another. Major differences exist in land availability and access, rainfall, access 
to irrigation water, forest cover, livestock numbers and dependence, and soil type. These 
differences affect agricultural development potential, extension and research strategies, 
and natural resources management. Each country and region requires a different strategy. 
It is important that donor strategies are more selective as to what countries to assist as 
well as areas and communities to target. 
A main lesson of the past, emphasized in this thesis, is that strategies to improve drylands 
management must build on a greater appreciation of the skills with which drylands 
people allocate resources and use opportunities, and of the constraints they face. 
I. 
Interventions by governments and donors must utilize the knowledge of local people, and 
be based ~m their views of what is appropriate. Development plans should be developed 
through participatory processes involving public and private organizations and people at 
large. But resource management itself has to be more participatory. Indeed, local , 
communities should have more responsibility for resource management. 
Devolving power to local communities is however, not free from problems. Creating 
bottom-up processes from top-down initiatives is difficult. Communities are usually 
heterogeneous groups, prone to be dominated by local elites. If devolution is achieved 
! 
through the delineation of a piece of landscape that is to be managed by a community, 
disputes may arise between communities over border issues or shared resources. More 
specifically, there is a danger that the delineation will be used to shut out pastoralists 
from important dry-season pasture. Projects to strengthen local institutions are often 
considered too slow, too costly, and too complex- thus limiting the number of 
communities that can be reached. 
93 
In a review of agricultural experience up until the mid-1980s, Cleaver (1997) concludes 
that the public sector-managed agricultural and rural development projects widely 
supported by African governments and intellectuals, the Western academic community, 
and donor~, were fatally flawed in design and execution. This was partly due to factors 
external to the projects themselves (poor government policy, international prices, climatic 
constraints! and institutional weakness) and partly due to fundamental design flaws. He 
suggested a new strategy that is also appropriate to drylands. 
The basic preconditions for improved drylands management are government concern, 
political will, and commitment. It is not always obvious that these exist. Focusing more 
attention on how government commitment is created and sustained-the political economy 
of drylands management- is therefore important. 
Drylands management has to a large extent been seen as a defensive battle: a struggle to 
protect and conserve dryland resources from degradation-a combat against 
desertification. Although there are environmental resource problems threatening the 
livelihood security of people in large parts of the world's drylands, there should perhaps 
be more focus on possibilities, not just on problems. Pointing to potentials and 
possibilities may create more enthusiasm for the task at hand. This thesis has pointed to 
possibilitie~ for increasing the productivity of drylands. A doubling or fourfold increase 
or more of yields should be well within reach in many areas. To be sure, many obstacles 
and constraints first need to be passed or removed. Many drylands areas have a rich 
history. If appropriate actions are taken, they may yet provide well for their inhabitants. 
3.4.3 Pastpralism and Rangeland Management 
Pastoralism as a production system has shown remarkable resilience in many parts of the 
world. Pa~toral people still herd their animals in the drylands of Africa, the Middle East, 
Central Asia, Mongolia, the highlands of Tibet and Andes, Scandinavia, and Siberia. 
Pastoralist production has increased in China and Mongolia, following decentralization, 
deregulation, and expansion of market opportunities (Fratlcin, 1997; Mearns, 1995). This 
has also happened in western Sahel, following better rains and the 1994 devaluation of 
j 
the CFA franc. Pastoralists of North Africa and the Middle East have seen their incomes 
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rise due t~ substantial subsidies of feed supplements (Squires and Seamed, 1998). Even 
so, they face severe constraints on livelihood security. Once a dominant system widely 
practiced in most arid regions of the world, pastoralism has gradually lost significance 
and today has much less on the broader society. 
Pastoralism still provides a living and a way of life for more than 25 million people in 
Africa. These people make a significant contribution to national and regional economies. 
Pastoralism can be a more efficient and sustainable land use system than commercial 
ranching in arid and semi-arid regions of Africa (Bremen and de Wit, 1983; Behnke et ai, 
1993; Scopnes, 1995; Lane, 1998). This is one reason why pastoralism, at least in policy 
declarations, has received more attention from donors and governments in the 1990s. In 
practice, however, investment in pastoralism has dropped over last decades and is by no 
means proportionate to its economic contributions to local and national economies 
(OECD/CILLS, 1990). 
Government and international agencies have often seen pastoralism as environmentally 
damaging, due to the assumed inability of communal systems to control overstocking, 
inevitably leading to overgrazing and inefficient livestock management. Pastoralism, 
based on rmmunal management systems, has been considered a production system that 
would undermine itself in the long term unless external regulations were imposed. The 
new understanding of range ecology, or non-equilibrium ecology, has reduced concern , 
with overgrazing. This has several implications for good practice in rangeland 
managemert systems (Lane, 1998; Behnke, Scoones and Kerven 1993; Behnke, 1994). A 
rangeland's carrying capacity has to take into account the management objectives of 
rangeland users as well as the vegetation characteristics found on the range, implying 
devolution of management authority to local herders rather than the imposition of 
centralized control. Tenure systems must allow herders to move at short notice so as to 
capitalize on areas of high productivity and not be encumbered by time-consuming 
procedures. 
The agricultural and pastoral land areas in the drylands of the world are often quite varied 
in terms of biological productivity and economic value. Within the drylands there often 
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areas that lare small compared with the total area but that are of key significance to the 
overall productivity of the land use systems. Wetlands, seasonal swamps, and oases are 
examples 9f such important areas. Their dynamics and importance vary through seasons 
and years and for different groups of users. They are often subject to stricter control and 
tenure rulfs, and conflict may also arise over their use. A classic conflict in Sahelian 
African wetlands is that between pastoral use and farm use. But conflicts also arise 
between yarious groups of farmers for the same cropland areas. Moreover, wetlands 
generally have high biodiversity, productivity, and value for environmental protection. 
Irrigation schemes mainly get their water from such wetlands. This may reduce the water 
flow in the wetlands, thus decreasing the availability of dry-season pasture-and 
threateninf the wetlands' biodiversity and productivity. Irrigated land areas have grown 
rapidly over the last few decades, especially in developing countries, where they now 
account for close to 20 percent of total cropland (Scherr, 1997). Irrigated lands are 
typically found in more commercial areas, closer to markets with more developed and 
diversified institutions in parts of Asia, Latin America, and North Africa. 
Local communities are diverse and not always able to solve differences in resource use 
interests "1'hile conserving resources. As economic differences have grown, examples of 
key resources being taken over by wealthier or more powerful groups within pastoral 
societies hrve also increased (Lane, 1998; Baland and Platteau 1996). Intra-community 
diversification in land use practices and identification is also observed and can create new 
tension; spme being basically agricultural while others basically pastoral in orientation. 
Such differences can also reflect differences in values and worldviews. For example, the 
agro-past~ral Fulani communities of the Inland Delta in Mali have long been exposed to 
the effects of drought but have not been able to withstand internal (or external) pressures 
to put wetland (pastures) into use as crop land, despite pastoral groups being the majority 
in community. The special Dina system of the Inland Niger Delta is reckoned to be 
among the more sophisticated of the African pastoral tenure regimes in tenns of access 
control and use regulation. These transfonnation processes can best be understood by 
studying the social history of the local elites, village politics, and power. 
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The fact that internal interests are diverse and that wealthier political elites often capture 
the benefifs of social change raises particular problems if policies are geared towards 
support of traditional structures and leaders. If allocation of land is to be handled by 
village leafers, who are not necessarily accountable to their people and who operate with 
little transparency, the process can easily be corrupted, as has been observed among the 
Fulani (,,\e1ded, 1997). In Tanzania, where village councils represent local pastoral 
interests, registration of tittles to village land can potentially protect pastures from being 
acquired by outsiders. But local leaders have been observed to violate land allocation 
procedures and to give land to whomever they please (Lane, 1998:24). 
Since the first conference to combat drought and desertification, in 1977, experience 
suggests that a lack of genuine political commitment to address relevant resource 
managemert and development concerns is a key constraint. This lack of political will 
reflects attitudinal problems among political and ruling elites in different countries and is 
manifested in very low investment in the drylands and among pastoral groups (Lane 
1998). "Only in a handful of countries, out of about 40 where extensive pastoralism is 
practised, does pastoralism command automatic political rivalry between elite groups, 
with ethnic dimensions, undermine results. Where pastoral groups form a minority, they 
tend to be marginalized and lose historical claim rights (Dilleyta, 1989; Pratt et ai, 1997; 
I 
Lane, 1998) 
Political economic bargaining processes over access to resources in pastoral areas tend to 
reflect the hegemony of the state and attitudes among ruling class elites in relation to the 
relatively weaker political position of pastoral groups. Such perspectives can be used to 
explain the expansion of cultivation, the loss of land to game parks, emigration, the lack 
of autonomy and control over resources and transhumance systems, and the undermining 
of historic rights. In both East and West Africa, processes such as these have spurred 
local pastoral groups to organize themselves around the issues of land, territorial rights, 
and access to services 
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3.4.4 Response to Pastoral Areas Development 
The World Bank has been the single largest financier of pastoral development programs 
in Africa. This has been a challenging role to defend, and the Bank has been under 
continuouf and critical observation by both internal and external reviewers. Over the last 
three decades, the Bank has gone through an important learning process with regard to 
drylands "lanagement. This process has involved at least three phases. 
, 
The first, ranching, phase lasted from 1960 to 1980. This period involved fairly heavy 
capital im.;estments in fencing, water supply, and parastatal ranching. Typical projects 
I 
were found in Kenya, Botswana, and Yemen. Gradually the ranching model was 
abandoned and this type of project got a broader focus, although still concentrating 
investments in development of livestock and rangelands in terms of water, infrastructure, 
and markets. Typical examples at that point were found in Eastern Senegal and Somalia 
Central Rangelands. Both internal and external observers of the first generation of Bank 
projects argue that the lack of focus on people and institutions was a major reason for 
failure from a development point of view (Sandford, 1983; World Bank, 1985; Swift, 
1989; de ~aan, 1994; Lane, 1998; Pratt et al, 1997). 
The second phase, from 1980 to 1995 dealt with pastoral association building and natural 
resource ranagement. At this stage, the creation of pastoral associations started to 
dominate World Bank lending. At the same time, crop-livestock integration concerns 
became prominent in the early 1980s, following the drought. This reflected both an 
objective of assisting pastoralists, who were settling in increasing numbers, and a goal of 
alleviating pressures from what was considered overgrazed land (Velded, 1994). It was 
also observed that cultivators increasingly bought livestock from pastoral groups and 
generally ircreased investments in oxen, ploughs and animals (Speirs and Olsen, 1992). 
The pastoral association phase continued the development of pastoral organizations while 
increasingly focusing on the overall policy framework for pastoralism. Initially, pastoral 
associations were built around rangeland management. A case often referred to, as a 
"success story" by World Bank staff was the Eastern Senegal Rangeland Project. But 
J 
even here, under settled agro-pastoral conditions (W olor, Mandinge, Fulani) and 
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equilibriury conditions (700-1, 400mm per year of rainfall), the efficiency of the grazing 
scheme declined once the project management paid less attention to the pastoral 
associations in the second stage of the project (Shanmugaratnam et ai, 1992). 
The pastoral associations were inspired by the customary tenure regimes and authority 
systems. The basic logic behind ranching to some degree continued to be the utilization 
within certain broader territorial boundaries by attempting to introduce grazing schemes. 
In practice, however, the rangeland management aspects were often down played in 
response to the low priority accorded to this by local pastoralists. That such grazing 
schemes have had limited success. Improved water and veterinary services were higher 
I 
demand (Shanmugaratnam at al., 1992; World Bank and QED, 1998). While pastoral 
associations rarely achieved meaningful functions in natural resources management, 
narrowly defined, they proved more efficient in managing revolving funds. It was noted 
that water point management needed systematic emphasis so as to achieve meaningful 
rangeland management (Shanmugaratnam et aI., 1992). 
Since 199r the World Bank has focused more on integrated community-based natural 
resource management. This phase, which continues to, evolve, built on lessons from the 
pastoral ¥sociation projects. Examples in Burkina Faso, Mali, and Mauritania show that 
, 
the new projects are of a national character, oriented more toward settled cultivators 
reflect national priorities, and tend to accord much less attention to pastoral zones and 
I. 
communities. 
To some degree the shift in focus reflects parallel shifts in the World Bank and in general 
development trends and thinking moving from a focus on technological and infrastructure 
support to one on institutional and policy aspects of development. 
Like most donors and governments in the early 1960s, the Bank responded to perceived 
problems of overgrazing in pastoral communal areas with projects to settle pastoralists 
and introduce ranching schemes. The overall goal was to control stocking rates according 
to fixed carrying capacity estimates. Today, ranching is perhaps more an aim of 
governments than of major donors. The adoption of the new directions in African 
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rangeland management started in the mid-1990s (de Haan, 1994; Gilles and de Haan, 
1994; Pratt et ai, 997). These changes in the policy of the World Bank are often not 
recognized by external reviewers. At the same time, certain pluralism in views is 
observed internally in the Bank on how to address rangeland management, in that the 
holistic mlfagement approach is given fairly high prominence and argued to be relevant 
for drier ecosystems of the Sahel (pratt et ai, 1997). This holistic approach is being tried 
in a pilot ~roject that places a lot of emphasis on rotational grazing systems and requires 
fairly high levels of institutional capacity, both at communal and state levels. 
3.4.5 Pastoralism in the Arid and Semi-Arid Lands 
I.. 
While indigenous people patrol groups are remarkably well adapted to the dryland natural 
environmept they are vulnerable to competition from outside interests, particularly 
development projects that take over areas of dry season grazing. 
The seasop.a1 rainfall has a significant impact on the way pastoralists make use of the 
rainfall, with the onset of the rainy season having dramatic effect on plant production. 
The duratTn and length of the rainy season is a critical factor in the ecology of natural 
ecosystems and the nature and timing of human use of land and water resources. The 
ecological patterns driven by these continental-scale variations in rainfall are vast. 
Massive wildebeest migrations of the Serengeti ecosystem in east Africa are triggered by 
the availability of grass, itself a function of rainfall. As the rain moves north, so too does 
I 
the location of available grazing, and so too do the wildebeest. Where such migrations are 
prevented, as they are by anti-disease livestock fences in Botswana, large numbers of 
animals die. 
The livestock herds on which pastoral communities subsist respond in very much the 
same way to the ecological changes brought about by seasonal rainfall. In the West 
African Sahel, the Fulani move north with the rains in June and July, moving south again 
as the dry season approaches in October. The northward penetration of the rains in June, , 
and their subsequent retreat in September determines the limits of the pasture-growing 
season (Bremen and de Wit, 1983). However, the pastures last for but a short period. In 
order to exploit them, patrol groups need to be mobile. Such a strategy allows them to 
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aim and direct their movements to make best use of available resources in any particular 
year. 
This shows that mobility is the key element in pastoral strategies in all parts of savannah 
Africa. Paftoral movements are far from random. They are not only based on seasonally 
shifting ecological conditions but on an intimate knowledge of a tract of the country, its, 
human, bovine and animal population, its resources in pasture and its marketing 
1 
possibilities (Stenning, 1959). 
Variations in the timing, and the unpredictability, of rains present significant problems to 
pastoralists. Pastoralists cope with such problems using both indigenous knowledge of 
the environment, and through kinship and cattle sharing and exchange networks. The 
ability of tpe Gabra of northern Kenya, for example, to survive droughts depends on their 
skill in interpreting history and their belief in the cyclical return of events and their 
knowledg~ of genealogy and relationships that enable them to call for help when stock 
o 
die. Paul Robinson comments that the Gabra herd owners who consistently emerge from 
crisis situations with the greatest percentage of herds intact are those who most closely 
recognise and follow the Gabra cycles (Robinson, 1989) 
Local knowledge of environment, environmental change and landscape is a vital element 
in the success of pastoral strategies. There are however, numerous others. For example, 
many pastpral groups run mixed herds of sheep, goats, camels and cattle. Mixed herds 
may not look good to pastoral experts trained in northern temperate areas, but they make 
sense in Africa. Different animals can exploit different elements within the available 
J 
vegetation. In this way the available food resource is better utilised. Goats and camels are 
browsers, and hence exploit the woody biomass of trees and shrubs. Such plats are deep 
I. 
rooted and get access to shallow ground water. Cattle are dependent on grass, which is in 
turn wholly dependent on the annual rains. 
I 
Not only are flocks and herds mixed, they are also structured in terms of age and sex in 
very partifular ways. Herds have a dominance of female animals, between two-thirds and 
three - quarters of the herd would be typical (Dyson-Hudson and Dyson-Hudson, 1982). 
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This is befause of the importance of milk rather than meat as the main pastoral product. 
Pastoralists also depend on non-pastoral foods, obtained both through gathering and trade 
with farmfrs. 
The mixture of livestock and food sources, combined with mobility are the basis of the 
flexibility and resilience of pastoral systems. The Turkana of northern Kenya, for 
example, obtain the most important element in their diet, milk, through two quite separate 
pathways. The first is from camels, which feed on shrub vegetation that remains green 
well beyond the end of the rains. The other is a trough cattle, which depend on grass, 
which is only available for a short period after the rains. Camels lactate throughout the 
year, while also making use of seasonally available production. In the long dry periods, 
Turkana hpuseholds split and the men take the cattle away to the hills. Goats and camels 
are kept on the plains. 
The flexibility of Afiican pastoralists is an important feature of indigenous responses to 
seasonality and drought. The history of their relations with the environment provides 
evidence of this flexibility over long time periods. The effect of the rinderpest epidemic 
in East Africa is a good example of this flexibility in action. In the 1890s, it entered 
North-east Afiica, and ran rapidly south. It decimated populations of wild herbivores and, 
more seriously destroyed cattle herds. In Maasailand it struck early in 1891, coming on 
I, 
top of an outbreak of bovine pleuropneumonia a few years before. By the end of 1891 the 
Maasai fafed famine, and warfare broke out between Maasai sections (Wailer, 1988). 
These disasters were followed by a smallpox epidemic in 1892 and drought in 1897. Into 
the vacuurp created, moved in the German and British colonial powers. 
I 
As a result of these various calamities, part of Maasai land, the Mara plains in southwest 
Kenya, was depopulated in the 1890s. As a result of reduced cattle grazing, scrub began 
to encroach on the grasslands, and with the scrub spread tsetse and sleeping sickness. The 
Maasai who began to move back into the area from 1900 onwards were strangers to it; 
J 
from tribal sections that had best survived the perils of disease and the translocations 
forced by colonial government. They used the grazing resource very differently and less , 
intensively, largely avoiding the fly-infested scrub. Tsetse continued to advance until 
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large-scale bush clearance in the 1950s. Richard Wall er comments that Maasai 
pastoralism had a high degree of resilience and adaptability and has been able to cope 
successfullr with a range of changes and pressures, including colonial intervention 
(Waller, 1988). He also notes that in the process it underwent considerable modification. 
Flexibility on the part of African pastoralists also involves the use of the full range of 
environments open to them, both within the rural environment and outside it in urban 
areas and temporarily in relief camps (Hjort af Ornas, 1989). In Turkana, areas of 
woodland along seasonal rivers are vital to survival of herds through the dry season. In 
West Afrifa, both large and small wetland areas along major rivers provide an essential 
dry season grazing resource. Such areas represent small proportions of the total area 
exploited ~y pastoralists, but they have an importance, which is disproportionate to their 
, 
area. These special areas have often been the target of attempts to develop semi-arid 
regions, o~en as in the case of irrigation in northern Kenya in the name of sedentarisation 
and development of pastoralists themselves. The implications of such development for 
indigenous use are discussed in later chapters. 
! 
Such development represents just one end of a continuum of intervention by outsiders in 
African p,storal societies. With few exceptions, such interventions have narrowed the 
resource base of pastoral groups and reduced their freedom of action. Rural development 
projects in general, and pastoral development projects in particular, have been influenced 
by a long intellectual tradition of anti-nomadism. The commissioner of the East Africa 
protectorate, Sir Charles Elliot, wrote of the Maasai in 1903 as being bad both morally 
and economically (Bridges, 1991). 
It is now widely recognised that the unthinking transfer of ideas about pastoral 
development based on ranching technology have been not just inappropriate but also 
damaging (Horowitz and Little, 1987). Inappropriate technologies, irrelevance to 
indigenous economies and needs, high capital costs and centralised management has 
rendered many livestock development project failures. At the same time, pastoralists 
themselves have faced numerous problems, including conflicts with other land users over 
resources, loss of key grazing lands to development projects, particularly irrigation 
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schemes and the transfer of livestock capital from the hands of subsistence pastoralists to 
rich urban investors. 
3.5 Water Development in the Arid And Semi-Arid Lands 
3.5.1 Ge,neral Water Development Aspects 
The development of pastoral water supplies in ASALs has several different aspects. 
Supplies can be installed in new locations and at a greater density than hitherto. The 
J 
quantity (flow) of water at each location can now be increased or decreased over the year 
as a whol~ and water can be provided at different seasons within the year. The provision 
of water can be made more reliable in respect of technical breakdowns, public security, 
and the depree of its immediate dependence on weather conditions. The mineral content 
of water can be changed, making it more potable and beneficial to people and livestock, 
and its cleriness can be altered with a consequent effect on health. Changes in the way 
in which water is delivered to animals, for example changes in the number and size of 
troughs, can affect the number of animals watered and programmes for planned use of 
water. Changes in the delivery system, e.g. the installation of wind-power, diesel or 
electric pumps, can affect the amount of labour required to water livestock. 
The various components of water development projects are achieved by a variety of 
technical rd administrative devices. Deep boreholes, reaching down beyond the limits 
of open wells, and which are not dependent on· current or recent rainfall are becoming 
increasingly popular. Waterpans, dams, hafirs, and cisterns can be built, with or without 
devices to prevent pollution, leakage, and evaporation to supply water for all or part of 
the year. ~upplies can be piped in from long distances away, or can be brought in by use 
of vehicles. Open wells are dug by hand, and manually or mechanically operated pumps 
or other lifting devices ca be fitted to a number of different water sources. The physical 
characteristics of the environment, its rainfall, topography, soil, and geology largely 
determine which lifting devices will be technically feasible in particular places. 
Administrative and legal techniques, as well as physical devices, can be used to allocate 
water to different individuals and groups of users. 
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circumstances, much water would run away through the river system and be lost from the 
area. When deforestation and overgrazing occurs and rapid run-off ensues, less water 
percolates through the soil to become groundwater and wells and springs tend to dry up. 
Apart from the low rainfall and rapid run-off during storms, the water supply problems of 
semi-arid areas are made more acute by the high rate of evaporation experienced in the 
tropics, which in extreme hot climates can be as much as 3-metres in a year. The long dry 
season demands effective, long-term storage, but the high evaporation rate makes open 
\ 
storage reservoirs exceeding inefficient. 
Small san1 filled dams have been constructed in semi-arid parts for the supply of water 
for livestock and people, because when the water table is more than a metre below the 
sand surfafe, evaporation is negligible. The water is drawn off by a drainage pipe through 
the dam wall, or by a well dug into the sand. Having been filtered through the sand, it 
does not ufually require any treatment. 
The technique used to create a sand-filled reservoir demonstrates a solution that is 
eminently appropriate to environmental conditions. Floodwaters in semi-arid zones often 
I 
carry a high sediment load, because there is little vegetation to prevent erosion of the soil. 
When the dam wall for a reservoir is built in a riverbed during the dry season, the 
necessary sand and gravel will be deposited behind it by floodwater during the rains. 
Normally, the materials carried by floodwater are roughly 75% mud with only 25% sand 
and gravel. To ensure that only sand and gravel are deposited, the dam wall is built in 
stages, fir~t to a height of 2 metres, and is subsequently raised as the sand deposit builds 
up. This enables floodwater to overflow the wall, taking most of the finer materials with 
it and depositing only heavy particles. Each subsequent stage is added as the space 
behind the wall fills with sand, until, after 4 or 5 years, the full height of 6 to 12 metres is 
reached (I\1wangi, 199Ia). 
I 
Sub-surface dams are traditional techniques, which have not been given much attention 
by the intervening agencies and engineers. They draw their difference from the sand 
!. 
dams from their design as the retaining wall is submerged in sand. The low heights limit 
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The impetus for the development of pastoral water supplies comes from different sources. 
Sometimes what will trigger development is newly acquired access to technology not 
previously available in the area. It is the intervention of government, or in some cases of 
commercial firms, which not only bypass but actually evade government, which opens up 
the possibility of this kind of development. Sometimes the development of new water 
supplies is sparked off by the intervention of outside sources of finance or by new ways 
for pastorflists to accumulate the resources required for investment. In some cases it is 
not technical but social change, whether imposed by external forces or by internally 
generated evolution, which brings about new patterns of ownership and control of water. 
Many different government organisations backed by different aid agencies also actively 
compete 1th each other for opportunities to provide new water points scattered around 
the pastoral areas. In most instances, this is done without any clear conception of what is 
there alre~dy or why they are adding to it. These interventions do not always result in 
sustainable water supplies. 
In the ASAL north-east Kenya, for example, only 25% of 54 boreholes drilled since 1969 
were still fperating in 1976 (MoWD, 1977); of the 100 water pans constructed, many 
were silted up, some completely, by 1979 (Axin et al., 1979). In Kajiado, only 62% of 
new water points constructed on group ranches in the 1970s still functioned at the end of 
the decade (White et al., 1981). Across the border in Tanzania, Jacobs (1977) reports a 
similar scenario for the Maasai. Most of the former permanent water supplies such as , 
.. 
boreholes, dams and improved spring catchments and water points were either broken 
down, clogged up, working at reduced capacity, or were in need of hardware and repair to 
.) 
permit them to work effectively. 
3.5.2 Water Development the Arid and Semi-Arid areas 
The development of water supplies has been strongly influenced by the need to provide 
water for livestock. But in the past, as more water was made available, the number of 
livestock has increased beyond the capacity of the land to sustain them. Overgrazing then 
led to the destruction of grass and bush cover, and this in turn led to greater and more 
rapid and complete run-off of rainwater during the brief wet season. In these 
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the amount of water that can be retained upstream. However, they have the advantage 
over the sand dams in that they can be constructed relatively cheaply and without much 
technical knowledge (Mwangi, 1995). The effectiveness of this technique as in sand dams 
I 
varies greatly with local geological conditions; and conscientious operation and 
maintenance tends to increase effectiveness. 
I 
3.5.3 Water Development Problems of the Arid and Semi-Arid Lands 
The most important ASAL land use problem is how to conserve water and pasture for 
livestock production (Mutiso, 1989). The indigenous societies have coped with these two 
problems Py adopting practices, which emphasise moving over large areas to utilise the 
little water and vegetation produced by the scattered rains. 
From a land use perspective, this indigenous knowledge has a useful contribution to 
make. However, the pastoral nomadic systems, which were previously based on a 
delicate ecological and social interrelation, are in some areas starting to break down. This 
is partly a result of the changing tenure system (Rutten, 1992). Land that was previously 
used by the pastoralists during the harsher seasons is currently being converted to 
permanent agriculture and therefore reducing the land available for livestock. 
Furthermore, restrictions on pastoral activities in game parks have further reduced the 
land available for livestock (Juma, 1989). The results have been overstocking and 
environmental degradation. The changes have been unfair to the pastoral, social and 
economic positions, as they have had no time to adjust. 
For the pastoralists, innovations can be discussed in the context of physical, social and 
psychological development of communities. ASAL areas experience harsh environments, 
which are only useful to livestock keeping activities. Generally, behaviour focuses 
I . . 
principally on survival through development of efficient strategies of production and 
reproduction. 
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3.6 Survival Strategies in the Arid and Semi-Arid Lands 
3.6.1 Variable Watering Strategies 
Most pastoralists' herds contain several species of livestock, which include cattle, goats, 
sheep, donkeys and camels. Each species has its characteristic feeding habits, resulting in 
more efficient use of resources. Cattle tend to be grazed in different areas from the goats 
and sheep while the older calves (and valuable bulls) are usually grazed separately from 
the adults. The different species vary in the frequency with which they need water. Cattle 
are normally watered every other day; goats and sheep can go up to a week without water 
whilst camels can survive for several weeks. Having multispecies herds serves to balance 
risk since goats and camels survive drought conditions better than cattle. After severe 
droughts pastoralists concentrate more on goats in order to rapidly build up sufficient 
stock for frod security. 
The different watering frequencies means that the animals can be grazed at different 
distances ffi"om the water source, thus spreading the grazing pressure. In Maasailand the 
cattle of the poorer families are often watered every other day. This strategy slightly 
depresses milk yields but allows a bigger radius of gazing (Grandin et al., 1987). The 
Borana and Gabra in northern Kenya have two different watering strategies for 2-3 year 
droughts. Livestock are trekked for more than twelve hours with alternate night-stop 
camps being established between the base camp and the water source. The alternative 
strategy is that cattle are watered only every 3-4 days. This results in considerable body 
weight losses (up to 17%) between drinking times, and cattle mortality may arise (Oba et 
al., 1987). 
3.6.2 Genetic Diversity 
High genetic diversity of animals has allowed selection for drought resistance. For 
instance, the East African zebu cattle have the ability to trek long distances and reduce 
food intake when necessary (price, 1981). It has a remarkably high butter content to the 
milk (6%), which is consistently higher than most dairy cattle (3%), which have been 
selected for quantity rather than quality of milk (CORATAFRICA, 1990). There has also 
been selection for disease resistance, as well as for rapidly reproducing animals with a 
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moderate milk yield of high nutrition value. Many practices in pastoralist communities 
serve to increase this generic diversity. Livestock owners may trade, exchange or give 
away some of their animals each year. This is a process enshrined in a complex set of 
I. 
social rules and etiquette. They also buy new stock whenever possible. 
3.6.3 Variable Stocking Rates 
Stocking rates by pastoralists in ASAL areas tend to be very variable in response to 
climatic c9nditions. Thus an opportunistic strategy is more appropriate for cattle and 
small stock than for camels, which have a slow annual growth rate. Environmental costs 
of the opportunistic approach, such as overgrazing, results from numbers not being 
adjusted appropriately or quickly enough. In the past this was unlikely to happen because 
of the hig~ level of mobility, but restriction of movements is changing this situation in 
some areas. 
3.6.4 Vapable Mobility 
In the southern pastoralist zone, transhumance is common with relatively short distances 
to exploit available forage resources. In the northern pastoralist zone, long-range 
.J 
nomadism is more frequent with whole populations undertaking seasonal migrations with 
their herd~. Such movements often follow defined seasonal or annual patterns adapted to 
prevailing conditions. In severe droughts, pastoralists may use normally unused parts of 
their terrirory, or move well beyond their tribal territory, even crossing national 
boundaries. Thus in the 1976-79 drought, 75% of Rendille and Ngisonyoka Turkana 
livestock rere in areas which are usually largely uninhabitable due to their location 
between areas associated with hostile nomadic groups (Oba et al., 1987; Ellis et al., 
1988). Thf Kenyan Maasai are known to move between Kenya and Tanzania. 
3.6.5 Splitting of Herds 
One of the responses to reduction to water and forage is herd splitting. In Maasai areas, 
the women, children and older men usually remain with a small milking herd, whilst the 
main herd is taken by the younger generation in search of grazing. Large herds are further 
split, profding there are sufficient young men in the family to take care of them. 
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Alternatively, for small families, animals are grazed with herds belonging to the relatives 
J 
or close friends to economise on labour. 
The risk-~preading strategy was apparently adopted when group ranches were created in 
Kenya. Some close relatives deliberately arranged to be incorporated in different ranches 
in order t~ spread risk and facilitate movement between ranches (Hedlund, 1971). During 
the dry season, the Gabra divide their stock among main and satellite camps, with most of 
the cattle and small stock being sent out to separate camps. Young men comprise the 
labour force in cattle and camel camps whilst unmarried women also join small stock 
camps. Many Gabra clans entrust their cattle to neighbouring Borana herdsmen for care 
and milking. 
3.6.6 Change of Livelihood 
In time of drought more significant changes may occur with people temporarily dropping 
out of the pastoralist economy, often moving to other areas to take up farming or paid 
employment. In some cases this has become permanent, but more frequently pastoralists 
return to a livestock-based livelihood. In the late 1970s drought, many Turkana 
pastoralists moved to villages, relief camps or highland areas to stay with friends or 
relatives, forking as labourers on farms or abattoirs (McCabe, 1985). Although this was 
often described as a drought period, the disaster was caused more by livestock killing 
epidemics of Contagious Bovine Pleuropneumonia (CCBP) and rinderpest (Cullis et al., 
1992) and by neighbouring pastoralists (Rutten, 1989). The 20% who left were usually 
those of Ipwer socio-economic status (unmarried or widowed women, young men not 
herding), whose departure did not seriously affect the functioning of the economic 
system. The livestock population may never have been able to support the whole 
population during the periods of extreme stress (Ellis et aI., 1988). 
In the face of climatic unpredictability and the evasiveness of animal wealth, a dominant 
problem for the pastoralists becomes that of continuity. They constantly risk total losses 
of capital fnd production assets. Many of their efforts go into securing the regrowth of 
herds and safeguarding future production rather than maximising immediate profits or 
consumption. 
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Mobility of livestock is probably the basic condition for a non-destructive pastoralism. 
The signs of declining mobility are exemplified in overgrazing close to permanent water 
! 
points. Routes leading to the watering points continue to be eroded. 
To varying degrees, pastoralists engage in crop farming; commercial trading of animals; 
I. 
trading of craft articles of leather, metal and jewellery; supplying wage labour for 
farmers, town industries and government construction projects. The extent to which 
pastoralist groups engage in these activities varies by their location. 
3.7 In~igenous Technical Knowledge in Water Resources Regulation in Arid and 
Semi-Arid Lands 
Among the pastoralist communities, a strong regulation of water and other resource use 
exists. The rights to communal resources are acquired only by residence over long 
I. 
periods of time and by regular participation in local activities for different age groups 
(Jacobs, IP7S). 
Formal and informal community controls on water resources utilisation tend to be 
strongest rnd most effective when pastoralists are regularly using an area, even when 
only on a seasonal basis - in other words they do not need to have become sedentary to 
look after their environment. In keeping with their livestock-based land use strategy, 
regulation of resource use is strongest with pasture and water and somewhat weaker with 
respect to forest areas. There is little evidence for any active control over wildlife 
resources, although taboos exist against their killing in some pastoral communities, in 
spite of the competition with livestock for forage and water. 
! 
Pastoralists use a whole range of features and criteria to estimate the onset and severity of 
reduction in water and forage. The behaviour and condition of animals, trees, grasses and 
the solar system help to define the two common types of droughts, categorised with 
severity. This helps them to prepare to live in drought. Survival strategies during the 
periods of stress include mobility of livestock and/or people, in search of water and 
pasture. Watering regimes are adjusted with animals going for days without water and 
III 
animals arf fed on pods of certain trees, which supplement the water intake. Herds are 
split with young calves and weak animals being kept in fenced enclosures. 
Because of the seasonality and erratic nature of rainfall and forage availability, access to 
grazing areas and water is secured in the pastoral community by traditional resource 
management institutions. 
3.8 Agricultural Practices in the Arid and Semi-Arid Lands 
There are serious implications emanating from droughts for farmers, since replanting 
cannot circumvent crop losses at that stage (Hulme, 1987). Wild plants in semi-arid 
regions o~en have adaptations to prevent water stress in the dry season, and extensive 
root systems to acquire water from a greater volume of wetted soil. There are some 
improved yarieties of other crops that have been widely adopted for semi-arid eastern and 
southern Africa (Lipton and Longhurst, 1989). 
Although many of the crops grown in semi-arid regions of Africa are relatively recent 
arrivals, there is good evidence that some species were domesticated within Africa. Many 
indigenous varieties are more drought-resistant than alternative crops like maize, which 
have often been proffered as part of development project packages, or higher-yielding 
varieties of the same species. Attributes such as drought resistance are only slowly being 
understood and translated into effective research aims. Crop breeding to select for short 
growing s1asons has its drawbacks. 
The Arid and Semi-Arid land farmers just as pastoralists in many parts of Africa seek to 
spread their operations across different kinds of environments. They seek to have a foot 
in more than one economic activity spread risk by exploiting more than one ecological 
zone. The most important environments open to them are wetlands. However, the 
I 
wetland areas have been the focus for some of the most intensive and most productive 
agricultural activities. They are not only important for agriculture, but are places where 
many different kinds of economic activity come together. 
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3.9 Social and Physical Innovations 
There has been some breakthrough at the technology level in the arid and semi arid areas. 
On the social technology levels, much writing has argued that the challenge in 
development is for the government to assure communities of adequate infrastructure, and 
for the communities to seek innovations from within the country where different places 
have adapted both social and physical technologies. In this sense, development does not 
come out of large designs imposed from outside the community unless they develop the 
social technologies to adapt them. A related argument has been that within the borders of 
the country there are many successful ways of organizing development and what is 
needed is for those looking for alternatives to learn from others. 
There is little evidence that new ways of developing social technologies were tried in the 
arid and semi-arid areas projects unless one accepts the feeding projects. These projects 
tried to settle destitute pastoralists. These projects failed as they bred food aid 
dependency and did not address the pastoral economy, which still dominates. 
The results of breakthrough in physical technologies are mixed for there had not been 
adequate systematic planning to ensure that the technologies stayed within each of 
communities and individuals. In the arid and semi-arid areas, the major development 
constraints are water both for domestic and production, and macro-infrastructure roads. 
3.9.1 Community Based Common Resources Management in the Arid and Semi-
Arid Lands 
The authors experience with the Maasai shows that there are certain conditions under 
which community based natural resources management can succeed, while under other 
conditions or for other objectives or functions, they are less successful. The scenario 
translates to the effect that community based organisations being typically resource user 
groups, local management committees and group ranch committees. At another level, the 
resource utilisation is seen in a similar way as Uphoff (1998) indicates, village councils 
and associations, communities or a set of communities that have some degrees of 
common identity and cooperation based on proximity, social and economic interaction, 
and interdependence in use of resources. Thus, community based natural resources 
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implies a system or process in which local knowledge, norms, and institutions evolve 
together over long periods of time with an ecosystem (Uphoff, 1998). Such regimes are 
often well attuned to the local environment. They can be efficient in drylands 
L 
management for several reasons. Most of the decisions are actions that directly affect 
natural resource management are made at the community level, where knowledge about 
the resource dynamics is found. Community based groups reduce costs of state 
enforcement and management. Community based regimes may be perceived as legitimate 
I . . 
tenure systems. The focus on community-based development can improve state 
responsiveness to local needs, ideas, and people. Small farm and herd units have often 
proved to be more dynamic and efficient than larger commercial farms or ranching 
schemes in the use ofland, labour, and capital. 
In a follow-up of twelve community-based natural resources use groups concerned with 
water an1. vegetation in Kajiado district, it was found that there are limitations to 
community-based regimes. The results revealed that although old and autonomous groups 
function 'yell, creating new groups where none exists is difficult. Furthermore, such 
groups are not necessarily committed to the same goals of conservation such as 
biodiversi}y conservation as the international community. They are often also vulnerable 
to external pressure. As such pressures mount from climatic change, population growth, 
new techn?logies, market integration, or political manoeuvres by states or eternal elites, 
community based regimes often face increasing problems in maintaining legitimate 
management, although that are likely to play important roles. Higher-level support may 
then be needed to manage resource use conflicts between diverse user groups. 
3.9.2 In~igenous Knowledge and Natural Resources Management 
In Africa, modern day natural resources makers tend to pay little attention to what 
traditional cultures have to offer. They prefer to base management practices on strategies 
and techniques that have worked in other settings but may not be suited to the local 
conditions. Yet within the African rural setting, ecological conditions, social institutions 
and available technologies are comparable to what prevailed in those regions for 100 
years ago (Beyer, 1980). This is even more in semi-arid areas of Africa. In Kenya, these 
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areas have essentially been the handmaidens to the rest of the economy. They have been 
exploited in different forms and at different times for the convenience of the higher 
agricultural potential areas. During the colonial era, policies were aimed at creating a 
labour pool to serve the settler economy. Today, semi-arid zones have become the 
recipients' of population spillovers from the more humid regions. They are also important 
in tourism, which provides up to one third of Kenya's foreign exchange. Few policies 
have been reveloped to serve the areas on their own terms. 
The only explicit efforts to address these regions arise during the periods of severe 
ecological stress in terms of drought or famine, as in 1961, 1972 and 1984, when up to 
30% of human and animal population are threatened. But these efforts are always short-
lived. Thi~ implies that 82% of Kenya or 46 million hectares of land and 20% of the 
population has been marginalized. It is thus subject to restricted development 
opportunities which are defined not on the basis of the needs of these areas, but those of 
the higher potential areas. 
This study among the Maasai pastoralists considers relationships among land tenure, land 
use and social organisation. This has a bearing on the use of natural resources such as 
water and forage to sustain the local livelihood. Overall, the utilisation of the natural 
resources hinges much on the local people's knowledge. 
3.10 Functions in Development and Management of Water Resources 
3.10.1 CJmmon Roles in Water Supplies Development 
While great attention is usually paid in the process of technical design of government-
owned wafer supplies to how to extract water from the ground, or how to store it in a 
dam, often almost no attention is paid to how to distribute it physically to livestock. As a 
consequence water gets polluted and structures get damaged by improper use caused by 
, r 
inappropriate or inadequate facilities. This neglect of the physical facilities for 
distribution is matched by neglect of the question of how to organise people and their 
livestock at watering. In contrast, privately owned supplies, or those constructed or 
owned by a traditional community of pastoralists, often have quite elaborate structures 
liS 
for distributing water to livestock, and meticulously enforced rules to ensure proper 
maintenan~e and use (Helland, 1980; Holy, 1974; Hatfield et al., 1976). 
, 
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At the design stage most government-sponsored water development programmes in 
pastoral areas appear to have been characterised at best by a one-way flow of infonnation 
from government to people and often by no flow of information at all. It seems probable, 
however, lhat local pastoralists can provide a large amount of information of great 
importance for technical design, for example about flood levels in stream beds, about 
draw-down in shallow wells during dry seasons, about which classes of livestock are 
likely to be present in the highest numbers in particular seasons and areas, about what 
physical facilities are necessary to water livestock, about how watering is organised at 
existing facilities, and whether this form of organisation can also be used at new ones. 
Yet, useful as such information would be, it is seldom collected and incorporated in 
technical plans. The reasons for this are complex and not only, if at all, due to arrogance 
on the part of water engineers. Engineers' job descriptions and time budgets seldom 
include provision for this sort of activity, nor are engineers likely to be singled out for 
promotion for showing zeal or competence in it. Moreover, they are ill equipped to carry 
it out. They may not know the local language, and they seldom are able to stay long 
enough in. one pastoral area to learn about its politics and personalities and to know 
which biases and special interests influence the views, which they hear. Relations 
between ~overnment and pastoralists are not structured in a way in which the interests of 
all the groups in a pastoral society are adequately represented. Furthermore, engineers 
feel ill at ease in an activity, which they feel, is 'sociology' not 'engineering'. Yet 
sociologists cannot effectively carry out the activity either. They are not employed in 
sufficient numbers nor do they have sufficient engineering expertise or status in 
engineering departments for them to be able to carry on a dialogue with any authority, or 
for the information they provide to triumph over conventional design least-cost criteria. 
3.10.2 Government Role in Water Supplies Development 
Interventions by the government tend to concentrate on those supplies which are 
relatively complex and expensive, and which have not, for these reasons, already been 
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installed by private or group enterprise. Apart from their technical complexity and 
expense, such large water supplies are, in any case, very difficult for non-government 
organisations, especially community organisations, to manage. These difficulties are 
more acute as the more mobile the population is, the more opportunistic and less 
predictable it is in its movement. These circumstances competition between individuals 
I .. 
and groups tends to be extremely high. The very size of large water points attracts large 
concentrations of livestock from many different groups, and the importance of the new 
resource further increases competition among those seeking to control it. There is no real 
sense of b~ing a community; moreover, it is very difficult for a community's management 
J 
committee to provide coherent leadership since both the users of the supply and the 
members Qf the committee are constantly changing. In these circumstances, therefore, 
, 
governments have preferred to manage these supplies directly through a government 
organisation. 
However, government organisations have also found such supplies difficult to manage 
partly bec,use of the incompatibility of different aims. Large supplies have considerable 
economies of scale in construction, and so a constant temptation is to put in one big 
supply ratrer than two smaller ones at different sites. Such supplies therefore often yield 
water sufficient not only for more livestock than the area previously supported but also 
for more than its forage supplies can safely support. Water supplies are put in not only to 
ensure more appropriate use of the range but also often as a way of buying political 
support for government from pastoral groups. Sensible range-management policies and 
long-term political considerations require that the use of a water supply be restricted to a 
limited number of livestock and to one social group. But a desire to economise on 
resources, to water the maximum number of livestock that a supply can provide for, and 
to obtain the political support of as many groups as possible for the least expenditure, 
means that government often fails to impose these limitations. 
In addition to difficulties arising from incompatible aims, the government also encounters 
a number of practical difficulties in managing water supplies. One such difficulty lies in 
the criterion for discrimination between who should and who should not use a supply 
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located in 'public or communally used lands. In areas of opportunistic and mobile systems 
of land-use, place of residence is not a useful way of distinguishing social groups. 
Individual~ . in those circumstances often define their social identity mainly in terms of 
kinship. 
Difficulties experienced m keeping boreholes and surface-water supplies m operation 
include fuel shortages, pump breakdowns, and damage to installations. Government 
I .. 
procedures for procurement and financial control are ill adapted to the task of speedy 
repair or quick response to changes in demand. Often no watering fees are charged either 
for political reasons or for lack of efficient administrative machinery for collecting them. 
Even wher fees are collected by the government, the money is often not available for 
running the facility but gets paid in to some central fund. Increased demands for water 
lead to higher requirements for funds to repair and run the sources. 
While some of the problems of running water supplies in pastoral areas, for example 
those due to remoteness and climatic fluctuations, are faced by government and non-
government organisation alike, government faces some peculiar difficulties of its own. 
The financing of pastoral water development from funds provided by foreign 'donor' 
I. 
agencies often means that inappropriate equipment is used for which regular commercial 
channels f~r the supply of spare parts do not exist. Where a private entrepreneur operates 
a water supply, there is the direct incentive to keep it functioning. 
3.11 Kajiado District 
I 
3.11.1 Kajiado as an Arid and Semi Arid District 
Water is ~ limiting factor in the world's drylands. This creates a competition to use it for 
different purposes. Today, agriculture accounts for more than 73% of the water use in 
semi-arid rd arid environments (El-Ashry, 1993). However, the share on this is expected 
to decrease in the future (FAO, 1993). 
In Kajiado district, erratic and declining rainfall availability as well as poor resource 
endowment are the hard facts of the district. Agriculture production entails great risks and 
liS 
even at the best only best modest returns can be achieved. Several of ecological problems 
are associ~ted with livestock production, the first being the loss of genetic diversity. 
Overgrazing has resulted from overstocking which is associated with declining and land 
availability. Environmental constraints such as climatic variability, eroded soils and low 
biomasses productivity, low ecological tolerance to persistent use, and the carrying 
capacity of the land affect the availability of the district to sustain livestock production, 
the most suitable form of land use. 
The pastoral-nomadic systems, which were previously based on delicate ecological and 
social interrelations, are starting to break down. This is partly as a result of the changing 
tenure in the pastoral areas of Kenya. Land that was previously used by the pastoralists 
during the harsher seasons are currently being converted to permanent agriculture and 
thus reducing the land available for livestock. Furthermore, restrictions on pastoral 
activities ip game parks have further reduced the land available for livestock. This has 
.1 
resulted to overstocking and environmental degradation in various parts of the country. 
The pastoral communities have had no time to adjust to the changes. With change in 
communal land tenure system for the Maasai pastoralists, access to modem agricultural 
knowledg~ is limited. Blending traditional knowledge with the scientific techniques has a 
potential role, such as deep groundwater exploitations for the dry areas is important. 
3.11.2 Mrasai People: The Setting, Social and Political Integration 
Maasai oral tradition tells of the migration from the north as far south as Central 
Tanzania Py the 17th Century (Bernsten 1973, 1980; Jacobs 1975; Lamphear 1977). 
These various migrations involved the assimilation of other pastoral and non-pastoral 
populations, and involved some instances of conflict between groups often with the same 
economic outlook and with the same linguistic affiliation (Lamphear, 1977; Fosbrooke, 
1948; Hollis, 1905; Huttingford, 1953; Merker, 1911). 
By the 19th century, the Maasai country extended from Lake Turkana in Kenya to the 
Maasai steppe in Tanzania. Thus the most southerly Maa-speaking group today are the 
Baraguyu of Tanzania and the most northerly are the Samburu of Kenya. To the south of 
the latter are the ntiamus (Njemps) and the north of the former are the Arusha. This 
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research focuses on the Kenyan group of the Maasai, which lie In between these 
! 
geographical extremes in Kajiado area. 
By the time British administration had been established in 1895, Maasai land area had 
been considerably reduced by famine and plague. The total land unit was then divided by 
the international border separating British and German East Afiica. In 1904, The Kenyan 
Maasai wfre relocated in two separate reserves, one being to the south of the Kenya-
Uganda railway, and one to the north of the railway on the Laikipia plateau. In 1911 
during the second Maasai move, these two reserves were combined into one extended 
Maasai reserve in the southern Rift Valley and this has remained the area referred to as 
Kenyan Maasailand, consisting today ofKajiado, Narok and Transmara districts. 
The pastoral Maasai are composed of thirteen political sections, the society's largest and 
most imp~rtant social units. In Kenya, eleven of these sections may be found dispersed in 
the three Maasai districts. Most of them are made of members of various dispersed clans 
and this applies as well to the composition of individual villages camps, which represent 
the smallest traditional socio-economic unit in Maasailand. They also share a common 
age-set organisation in which all males are recruited by initiation into the traditional 
Maasai society. Each cohort progresses through the age-grade system, beginning with the 
grade ofj\lnior warrior and terminating with the status of retired elder (Jacobs, 1975). 
By the beginning of the 19th century, the Maasai had acquired abundant land through 
migration and assimilation of pastoral and non-pastoral groups. They expanded their 
territory through the functioning of a politically decentralised system. Political authority 
could be said to reside not with chiefs but with a segmentary age-set system (Galaty, 
J 
1981). The 20th Century began in Maasailand with a confrontation between the Maasai 
and the British with the latter alienating larger potions of Maasai land and imposing their 
educational, economic and political institutions on this semi-nomadic pastoral society 
(Weller, 1976). Following independence, the government of the day has acted through 
more schools and radical transformation of communal land into individual and group 
ranches with the dual objective of bringing pastoralists and pastoral areas into the ambit 
of central control as well as maximise the nation's economic growth (Davis, 1971). The 
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rationale fur interest ID pastoral development is political, ecological and econormc ID 
[ 
character. 
3.11.3 Kajiado Ecology and Management 
The majority of the local people in the district are rural societies that depend on 
subsistence pastoralism. Per capital food production is generally low, the result of a 
variety of environmental, social and economic constraints. Rainfall is highly seasonal and 
variable, leading often to uneven and unpredictable patterns of primary production. 
Compounding the effects of these factors is the dual nature of land use in the district. The 
[ . . 
most productive areas are often set aside for growing cash crops while the poorer lands 
are used for grazing. This, combined with the rapid growth of the human population 
places increasing pressure on the marginal lands, resulting in many cases in degraded 
environments. 
3.11.4 The Maasai People Socio-Economic Conditions 
The Maasai families tend to be polygamous and extended. An average man may have two 
wives, although exceptionally wealthy ones may have more than five. Women are 
commonly married during their teenage years. Traditional residential patterns are based 
on the enkang (enclosure occupied by up to ten families). These enclosures (lnkangitie) 
are grouped into a cluster, (emurua). The clusters (imurua) off our or five represent 40 to 
50 households, which usually share common resources such as water supplies. The 
emurua may represent the basic target social unit for community based water supply 
I. 
intervention. 
Kingship and age-set systems represent the framework for sodo-political and economic 
organisati9n and provide the mechanisms for integrating the Maasai people. The age-set 
system transcends clan boundaries, ordering all males into groups of familiarity, 
respectability and reciprocity. Young men are recruited through initiation into age-
cohorts with special obligations and tasks. Each cohort progresses through age grades, 
comprising young men through to venerable elders. 
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The pastoral Maasai of Kenya are composed of more than thirteen territorial sections 
(lIoshon). These include Keekonyokie, Purko, Damat, Matapato, Kaputiei, Loodokilani, 
Dalalekutuk and Kisongo. 
The labour required by the Maasai social system is organised by age and sex. Boys 
(lIayiok) tfnd flocks and herds. Women (lnkituaak) are concerned with primary food 
production, preparation and distribution. Fetching water from streams and other sources 
is their task. Male elders, (llpayiani), are involved in administration and overall 
. J . 
management at both the domestic and community levels. The task of providing water for 
the livesto,ck is theirs together with young adults, (llmurran), who also defend the society 
, 
from attacks and help with herding oflivestock during difficult times. 
The migrafory habits of the people make the settlement rather difficult for adoption of 
modem systems. This factor is aggravated by the fact that there is acute shortage of water 
almost everywhere in the district. Any deviation from the traditional mode of life would 
open demand for goods and services which are either not available or cannot be 
accommodated within the income brackets (KDDP, 1984). 
Table 3.1 shows that poverty exists in the district, with about 41% of the entire 
population being poor. Participatory poverty analysis has shown that poverty in Kajiado 
district could be very much reduced through provision of good water supply and formal 
education ~SARDEP, 2001). The analysis identified the problem of access to adequate 
.. 
and safe water as the major cause poverty in the district. Shortage of water has been an 
impediment to the economic growth particularly the livestock, which is the economic 
activity of the pastoralists. The problem is compounded by the local communities 
inability to develop alternative water supplies. The community expressed the wish to 
have the management of the existing water supply systems handed over to them. Overall, 
the communities preferred to manage the projects that affect them for ownership and 
sustainability. However, the community will require adequate training on management 
and basic ~kills. 
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While the pastoralists are known for being capable of managing resources and coping 
with situations such as drought, the situation is changing in Kajiado. Reduced land sizes 
and individual ownership is resulting in restricted movement making the traditional way 
I 
of survival difficult. This calls for new practices, methods and adaptations for better use 
of rangeland. 
! 
Table 3. 1 Kajiado District Population Poverty Fignres 
Diyision 
Central 
Magadi 
·1oitokitok 
Namanga· 
Ngong . 
Mashuru . 
T'tar 
.0 
Source; SARDEP (200 1) 
\ 
Population Total 
·69;523 . 
20,179 . 
95,714 . 
35,694 . 
149,028 . 
35,543 
405,736 
3.11.5 Water Availability in Kajiado District 
Estimated No; Poor 
41,703 
9,122. 
63,587· 
12,710 
17,055 
21,929 . 
166,106 
Because the annual precipitation over Kajiado district is relatively low and evaporation 
losses high, moisture stress is a factor, which exerts a major influence on plant and 
livestock s~rvival. Rainfall is the factor, which most clearly determines the distribution of 
plant communities, as well as potential productivity of the inhabitant communities 
Rutherford (1978). The greater part of the district of receives less than 500 mm of rain 
per annum. Regions of high rainfall zones amounting to over 1000 mm are confined to 
the extrerpe west and southeast hilly areas, where temperatures are also low and growth 
luxuriant. 
If the two high rainfall areas are excluded, the remainder of the interior plateau becomes 
increasinglr arid as one moves westwards where rains are about 400 mm With increasing 
aridity, the year-to-year variation in rainfall increases. The intensity of the rain also tends 
to increasf' with much of the rains falling as short or long rains. Runoff is therefore high, 
and the efficiency with which plants can use the rain is correspondingly low. Added to 
this are hip evaporation and transpiration rates, over much of the central and western 
areas in particular. Evaporation reaches a maximum in the western part of the district 
123 
where an rverage of approximately 2200 mm of water per annum evaporates. In general, 
broad-leafed plants are not well adapted to withstand the repeated water stress, which the 
low humiqity and low rainfall pose on them. Many of the plants adapted to this area 
J 
retain their leaves throughout the year, but these leaves are modified so that transpiration 
losses are low. 
3.11.6 Water Development in Kajiado District 
Insufficient water availability and, most often, lack of water, constitute a serious and 
major constraint to pastoral production in Kajiado district. It is observable that much 
water de~elopment occurred in the last three decades. However, three main problems 
have greatly persistently undermined the effectiveness of this development in satisfYing 
the needs of the pastoral communities. With the termination of the Grazing Block 
Development Project, financial limitations have made it very difficult to desilt water 
pans/dams and cope with regular maintenance and repair of boreholes pumps and 
engines, thus resulting in declining water availability from the sources. Water 
development, especially of the permanent nature, has tended to occur in dry seasons, 
critical grazing areas, such as the eastern frontage of the few perennial rivers in the 
southeast and west of the district. These have led to spontaneous and uncontrolled 
! 
sedentarization of a significant proportion of the pastoral population, which, in turn gave 
rise to lorlised ecological degradation trends of primary range resources. Thirdly, no 
effective community control mechanisms were established, thus making efficient and 
national mrnagement of these water sources impossible. 
3.11.7 Diminishing Water Resources in Kajiado District 
The loss of the Naivasha and Laikipia grazing areas meant a reduction in perennial water 
supply and pastures. The southern part where the Maasai were confined had less security, 
and the colonial government interests made the situation even worse. Access to water 
sources in the district was for example lost following award of rights to Madagi Soda 
Company from Ngong Hills and boreholes developed along the railway line. Though the 
company was forced by the colonial government to provide livestock watering points en-
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route, access to the springs was particularly lost. The spring sources served as dry season 
grazing areas and access was now controlled by the national colonial law. 
The 1923 declaration of the 'Dual Policy' whereby European and African areas would 
develop alongside one another, raising an interest in development efforts of Maasai area. 
Improvement of water supply was hoped to raise the carrying capacity of the area in 
order to prevent erosion due to overstocking. However, there was also the feeling that it 
was doubtful if large sums of money should be spent to improve the availability of water 
in the African Reserve, particularly in view of the fact that there were considerable and 
growing demands for the labour of the natives in various other directions in the country. 
The Maasf presented to the Carter Land Commission their grievances concerning the 
loss of their dry season grazing pastures and water points. James (1939) reports that this 
was for g<ilOd reason as the northern boundary excluded the most valuable water supplies 
and alienated to Europeans. 
3.11.8 Alienation of Traditional Land and Water Tenure Rights 
The case pf reduction in access and use of water and related resources of importance to 
the pastoralists is related to the loss of land. The loss can be traced to the colonial 
manoeuvr,s to displace the pastoralists. 
In legal terms, the system of rights and social structure implies a legal notion of common 
property (Bromley, 1991). A common property regime is one, which in effect represents 
private property for a group of co-owners or members. Within this regime, the 
managem1nt groups, or co-owners, have a right to exclude non-members, implying that 
the non-members have a duty to abide by this exclusion. Within the group itself, 
members have both rights and duties with respect to the use and maintenance of the 
property. 
Along with ensuring effective internal use and management of resources, these traditional 
systems tend further to regard land as a collection of separate and distinct rights to 
resources which make up the land, often referred to as a "bundle of rights". These rights 
may include, or apply to, trees, ground water, particular forage and grazing areas, and are 
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specificallx flexible enough to take into consideration such factors as the change in 
seasons. 
Common property must be distinguished from the notion of open access regimes, which 
are essentipllY "non-property" regimes; everybody's access is nobody's property. Open 
access may result from the absence, or breakdown, of a management and authority 
system. F9r example, a regime may become open access when institutional failures have 
undermined former collective or individual management regimes. 
Despite these highly developed and relatively complex traditional tenure systems, the 
I . . . 
colonial government in Kenya conveniently took advantage of sparsely populated 
customary commons to introduce Western jurisprudential doctrines. The land was treated 
as without owners, and colonial officials argued that since Africans owned land only in 
terms of 9ccupational rights, it followed that unoccupied land reverted to the territorial 
sovereign (Okoth-Ogendo, 1991). As a result, the British declared such land, which had 
previously been shared under customary rules to be vacant, and subsequently designated 
as Crown lands. This was the beginning of introducing previously unknown notions of 
land right~. A legal-structural authoritarianism, it attempted to undermine, or de-
legitimise, any notion of right based on customary law. By introducing, and promoting, a 
land tenurf. system based on individualism, with a legal structure to offer protection, the 
non-indigenous settlers were able to obtain land for themselves and eventually political 
security 
3.11.9 Livestock Water Dependency 
With harsh climatic characteristics of Kajiado district, the degree of water dependency is 
I . 
influenced by the ability of an animal to absorb water from faecal material during its 
passage through the large intestines, and by mechanism of thermoregulation. Water , 
dependency influences the distance grazers will move from water points during dry 
season. In this season, grazing ungulates are generally restricted to distances not more 
than 6 km to 10 km from surface water (Western, 1975). Sheep may move distances of up 
to 4 km tq 5 km from water to graze (Lynch, 1974). Browsers and desert-adapted grazers 
may remain more than 10 km from surface water. Tree leaves generally retain more 
moisture quring the dry season than grass leaves, and hence many browsers can persist 
without surface water unless conditions become very dry. Succulent plants can also make 
an importFt contribution to water balance. Where drinking water is difficult it is 
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possible, ynthin reason, to select animal types, which can tolerate conditions in which 
water is poorly distributed or where the overall supply of water is restricted. 
3.11.10 Placing and Control of Water Points 
Piospheres, resulting from trampling and heavy use of the district around water points 
and a diminishing grazing intensity with increasing distance from the water point, are 
common on the ranches. Numerous, closely spaced water points provided will result in an 
overlap of: the areas of high use and trampling, and will favour the non-mobile water 
dependent species. 
3.11.11 Maasai Concept on Water 
In the Maasai concept, water depicts life and a natural gift from God. It is thus a social 
and economic commodity. Apart from human need in washing and drinking and, for 
l. 
livestock in drinking and spraying livestock, it is an important ingredient used as a 
mixture with blood for blessings in marriage and circumcision ceremonies. 
! 
Being in arid and semi-arid land, the Maasai pastoralists are made to move in search of 
water and pasture. In olden days, the dry riverbeds provided water at reasonable depths 
where they would make temporary wells (lsinyai). Burrowing the sands (enturore 00 
'Ilchorroi) was done with bare hands or pieces of sticks. For livestock, cattle troughs 
(embeut) were made to water livestock next to the wells. Clans would organise 
themselver to develop the shallow wells and organised for use of the water. Normally this 
would be done on separate days. Others would be allowed to water from the source once 
the owner~ had had enough and there was availability of water. This was subject to 
availability of excess water. This was in due recognition of the fact that as a gift from 
God, it ispot to be denied to anyone. A general traditional belief is that there is no direct 
ownership of water by anyone individual. This is the other reason why none is denied 
water once a request is given. This seems to apply to the Maasai who adhere to the 
cultural values, which include taboos. On the other hand, an individual can own a source 
when one has worked for it, inherited or even bought it from an individual. 
I 
Operation and maintenance, the owning family or clan has the total responsibility. Access 
to the wells and the works connected with them is a basic consideration of any stock 
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management unit. In general, a well owned by a clan is under the guidance of a set of 
elders. This assists in solving problems among the division and rules of taking water. It is 
also the group of elders who plan for the cleaning of the well and the trough every day. 
Water remaining at the end of the day is cleaned off to discourage wildlife that would 
pollute the source or the trough. 
Ideally, at the homestead level, the head of the household, or the sons of the father own a 
water SOUfce in the absence of the father. The patrilineal nature of the society ensures that 
the sons inherit the wells. Even in times of disuse, the wells ownership is quarantined. 
The intro1uction of deep boreholes into the Maasai way of life has brought in a new 
equation in the ownership aspects. The local county council and the water department 
have comf to own boreholes, which are run on commercial basis. Individuals also have 
boreholes where access and control is restricted to cash exchange. In the present status, 
more and more water sources are becoming personal. The same applies for the water pans 
and dams. The situation is becoming aggravated by the forced sedentarisation which is 
breaking the social cohesion which existed and make use the water sources for mutual 
social and economic gains. 
3.11.12 Indigenous Knowledge in Water Resource Development 
Perhaps nowhere was the colonial failure to appreciate indigenous knowledge so great, 
and the enthusiasm for large-scale projects of a novel kind so frequently unsuccessful, 
than in the field of water resource development. Much of the lack of success of such 
projects can be attributed to a lack of understanding of environment or existing practices, 
poor teclu,llcal appraisals and a sublime confidence bordering on arrogance. Anderson 
(1988) discusses the Maasai speaking I1chamus of Northern Kenya who traditionally 
practices irrigation from the Perkera River into a complex channel system. He indicates 
that with the fall of irrigation practices as a result of decline in ivory trade, concern about 
overstockipg and food shortages in the area led to a government proposal for large-scale 
irrigation scheme in 1936. Though this did not work, the idea was reintroduced in the 
1950s without the involvement of the I1chamus but Mau Mau detainees and tenants from 
elsewhere. The traditional irrigation practices around Lake Baringo were kept aside by 
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modern technology and the desire to maXlIllIze productivity and increase econOmIC 
profitability (Obara, 1984). This is an indication that development projects proposed from 
outside wFch often attempt to replicate the landscapes, economies and technologies 
experienced from elsewhere are often unsuccessful. 
3.11.13 Reduction in Water Resources for Pastoralism 
Access to safe water was reduced with the movement of the Maasai to the south from the 
northern 'razing lands. Among the main reasons the Maasai agreed to the loss of land in 
the movement and the introduction of grazing experiments were promises of increased 
provision of water through dams and boreholes. Still, seldom, were these constructed 
using taxes from the Maasai. With sedentarisation and sub-division there is a clamour to 
develop shallow wells and rainwater harvesting structures. 
What is being seen is a trend in diminishing water flows in the district. Comparing the 
sources in the 1930s and today, fewer rivers are perennial. Though this may be a subject 
of research, situation analysis point in the direction of environmental degradation, there 
being less vegetation, loss of water recharge capacity due to sand sales, less rains and 
earth movements as the area is geologically active. 
The rise i~ settlement in the peri-urban areas of the district has shown that there is less 
available qualitative water. Some boreholes have been seen to produce water with high 
fluoride le;vels. Licensing of the boreholes is not done to conform to the water act 
contained in Chapter 372 of the laws of Kenya. Settlers have been seen to build schools 
and also carrying large-scale floriculture in the areas originally earmarked for 
pastoralism. The practice raises the water demand and the need to develop more water 
sources. Tpe pastoralist themselves are also going into agro-pastoralism and pure farming 
activities. 
Wildlife also plays a big role in the degradation of water resources. The huge herds of 
elephants are a source of ammonia pollution in the swamps, which, serve well as dry 
season drawback areas. In their search for water, they are seen to move out of the national 
parks to clog eyes of available springs. Worse still is the evolution of uncoordinated 
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developments in the area. Political interest in the proVIsIon of water has meant 
development of affiuence and influence. The local rights or knowledge no longer hold 
credence in as far as the national political set-up is concerned. This has led to abuse of the 
national law in the development and provision of water. 
3.ll.14 Indigenous Maasai Rights over Water Resources Use and 
Management 
In the past, the general principle governing water for the Maasai was that it was 
communal. But this principle had limits. A distinction was made between natural sources 
(places where God had put) and water, which could only be rendered usable by human 
efforts. Thfs type of sources was usable only by the family of the man who dug it and his 
legitimate successors. A fence erected around it to keep out wild animals and other 
people's stpck indicated its private nature. 
i 
The management was such that it subordinates domestic water supply. In the process, 
water was major problem for household and thus for women who were responsible for 
fetching. The problem was partially overcome by boreholes to some limited scale. The 
situation '!Vas managed by livestock movement, which served to spread the pressure on 
, 
the envirorurient, avoiding the collapse of ecosystems in a specific locale by overgrazing. 
3.12 Gerder Concerns in Development 
3.12.1 Gender Concerns in ASAL Water Development 
The role of gender is critical to the survival of dryland ecosystems and livelihoods. 
Gender-conscious planning has thus to recognize that, because women and men play 
different social roles, they often have different needs. However, research, development, 
and planning have been the man's domain for so long, with little or no real attention 
being paid to the women's vital role in the economy. 
In July 1985, a world conference to review and appraise the achievements of the UN 
decade for women-Equality, Development and Peace- was held in Nairobi. The main 
official outcome was the document "Forward-looking strategies for the advancement of 
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women" which was and adopted by the UN General Assembly later in the year. In 
particular, the document identified women in arid and semi-arid areas, the pushing of 
poor women into marginal environments, where critically low levels of water supplies, 
shortages of fuel, and over-utilization of grazing and arable lands have deprived women 
of their livelihood, as that need particular redress for women and environment. Women's 
issues bec,ame linked to environmental policies, national planning as well as the 
functional role of all types of women's organization, and their environment and sustain 
productive resources. 
The 1992 Rio de Janeiro United Nations Conference on Environment and Development 
gave emp~asis to the special role of women and natural resource management systems 
(UNCED, 1992). The body recommended that the United Nations organizations and 
other international development and finance organizations and governments should, 
drawing on the active participation of indigenous people, including the unique 
contribution of indigenous women, in resource management and other policies and 
programmes that may affect them develop their capacities to achieve their sustainable 
self-development, and to contribute to and participate in sustainable and equitable 
development at the national level. Particular attention should be given to strengthening 
the role of! indigenous women. 
Historically, development projects were implemented in a top-down manner-and failed. 
Analysis has led many to conclude that the failure was because the intended beneficiaries 
were not involved. Since most development plans are made and implemented by men, 
men became the target group. Later it was recognized that women-who make up roughly 
50 per cent of the population-were being ignored. 
Women-in-development projects tend to target women as special groups and to give them 
special tasks such as beadwork and petty trades. This not only increased women's already 
heavy woddoad, it also marginalizes them further. This approach ignores the key concern 
women have, namely, food security. If this were recognized, then women would be more 
involved in mainstream economic activities, for instance agriculture and livestock 
production. They are ready, and able to have more control over their own food security. 
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Women's direct involvement in these sectors is crucial to success because women have 
close ties with the environment. Without their involvement, half the resource usage 
patterns wiU remain unknown. 
Women have a vital role in daily environmental management through agriculture, animal 
husbandry and the household. It gives rural women profound knowledge of plants, 
animals and the ecology. 
The poor and under-privileged, of whom the majority are women, are the main victims of 
environmental damage. Women may often have no choice but to over-exploit natural 
resources in order to survive even if they have knowledge-but not the resources or power-
to promotf sustainability. The links between poverty and environmental conditions have 
begun to be recognized by environmentalists, development specialists, planners and 
researcher~. Now the role of participatory sustainable development that actively takes 
into account gender issues and the role of women, is vital. 
Families i~ most agricultural systems, particularly in pastoral areas, tend to work together 
as a unit, not as individuals. Thus it is important that extension work in dryland areas is 
not focuser on the individual, but rather the household as the production unit. This allows 
for a more holistic approach. If gender issues are not taken seriously in extension work, 
serious flaws may result due to lack of understanding of gender differences. Extension 
I 
work may have to focus on men and women separately, so that both feel free to 
contribute. Likewise, care must to be taken when introducing activities, which may 
alienate men from women, and could weaken the family unit. 
It has oftfn been assumed that men, as heads of household, are responsible for all 
management and planning decisions, and that information would trickle down to 
womenfolk. Now there is greater emphasis on women's role in development, which often 
antagonizes men. There is still little real gender communication, and important gender 
issues may be isolated and not discussed. 
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Many development projects continue to be designed and implemented without 
consideration of women's needs or how they affect women or no women's role in 
implementation. In 43 World Bank funded forestry projects only eight made specific 
reference to women (Scott, 1980). Donor agencies and governments have persistently 
undervalued women's production activities. More, they are vague about what and how 
I . 
much women actually do, and are ignorant of the importance of off-farm subsistence 
activities women are involved in. For example, cash cropping by men usually involves 
I 
women's labour, yet they often receive scant or no reward. On-farm subsistence activities 
are usually not considered as important as cash cropping. Off-farm activities are often 
completely invisible to men, and so to planners and researchers. The generally negative 
attitude t~wards pastoralism exacerbates women's already disadvantaged position in 
drylands. 
Women have all the disadvantages of poor men-of weak land rights, a weak political 
voice and poor access to benefits-combined with the fact that their economic sphere does 
I. 
not generate as much wealth, prestige or leisure as that of men. Ideologically, the two 
roles can be seen as complementary, e.g., agriculture for women, livestock for men; or 
J 
gathering for women and hunting for men. There is often tension, and positive change 
tends to take place more in the men's domain, while the women's role is not given the 
! 
importance it deserves. Donors and governments act as if women are marginal to the 
pastoral prpduction process. 
3.12 .2 Gender and Pastoralism 
In pastoral and agro-pastoral projects women are rarely explicitly considered as actors. 
More often development programmes for women emphasize primary health care, literacy 
and handicrafts; all are of unquestionable importance but do not fully cover women's 
concerns. This happens even in more enlightened project planning where women's role in 
livestock and natural resource management may be recognized yet not acted upon. There 
is now growing evidence of the role women play in animal production and pastoral 
economies. This not confined to dairying but includes marketing, watering and feeding 
livestock, and caring for sick and young animals. 
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Though it is broadly agreed that desertification hit pastoral communities the hardest, it is 
less acknowledged that its social and ecological effects have disproportionately affected 
pastoralist women. Herding, milking, dairying, caring for young and sick animals and 
processing pastoral products is often seen as part of women's domestic duty. It is not seen 
in terms of national activities attract less attention then men's. 
Pastoral gender relations have been negatively affected by marginalization, for example 
) 
loss of dry-season grazing land to agriculture and social differentiation. For instance, 
there is t¥ growing inequality between pastoralists and other segments of regional and 
national economies as well as among herders themselves. Herding's weakening ability to 
support households manifests itself in attempts to diversify income sources, of which 
male labour migration is one important aspect. As a result of male migration, women 
must assume duties as gathering food, fuelwood, fibres, medicinal plants, and other forest 
. J 
and range resources. Women may also manage grazing and browsing animals. 
In the tra1itional pastoral societies there is a greater complementarity between men and 
women and their economic role. This is based on respect for shared responsibility in the 
division or tasks. While men, in general, are responsible for overall management and 
disposal of livestock, women manage the homestead, its construction, fuelwood, water 
collection ,and food. This complementarity is based on the knowledge of what the family 
has, and needs to do. However, this changes when pastoralists settle and become involved 
in the cash economy, which is controlled by men. 
Trees directly or indirectly provide pastoral women with a substantial portion of family 
diet. More importantly, they are often the most reliable source of food during dry periods 
as they continue producing when annual crops have failed and food stores have been 
depleted. In many pastoralists areas, trees are not valued primarily as fuelwood-which is 
often the outsider's perception-but in terms of fodder, food, shade and fuelwood. A good 
example iJ Faidherbia (AcaCia) albida (apple ring acacia), whose pods and leaves are 
especially valuables as fodder, because it produces when other fodder sources are scarce, 
and the pods may be stored for times of real hardship. 
I 
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3.12.3 The Commons Importance for Women's Resource Base 
I. 
Women, particular, make great use of lands, gathering from them fuel, fodder, wild fruits 
and medicjnes. The commons are often a major source of subsistence and commercial 
gain for women. They comprise of resources a community exploits collectively, such as 
rangelands, marsh areas and hilltops. Common property resources function best when 
shared by individuals who are relatively socially undifferentiated. They also tend to 
endure in remote areas where state power is weakest. The importance of communal 
exploitation is usually underestimated. The products are not easily visible, nor have 
acknowledged value by outsiders. However, such resources are crucially important to the 
poor, especially women; they provide for, or supplement home needs for food, fuel, 
building mfiterials, etc. 
i 
Such communal grazing and gathering areas are often differentiated through other land-
use types. This is important to consider when land-use change takes place, as it may 
alienate people from such activities as fuel and building timber gathering, fruit and food 
collection. It is important to realize that what may appear as under-utilised scrubland 
may, in fact, play a very important role in the people's economy, especially that of 
women, f?r additional food, fruit and nuts, medicines, fodder and raw materials for a 
household. Therefore, it is vital to safeguard the rights of access and use to prevent 
environmeptal degradation and maintain such areas as resource of food, fuel and other 
products, as well as maintain women's status and customary rights. 
The Maasai culture and tradition develop under nomadic pastoralism and women's 
status, role and security are based on this. As elsewhere, a woman's social status is 
related to her husband's as Case Study 3.1 illustrates. In the pastoral legal system male 
relatives represent both men and women, with disputes being settled by elders. 
Though the man is household head and responsible for managing livestock the most basic 
economic unit is a woman, her children and the hut she has built. The family owns all the 
livestock; however, the male has full authority of managing, giving, selling and 
slaughtering of livestock, particularly cattle. Women control the food supply, which 
includes food from livestock (milk, blood, meat) as well as grain, wild fruits, fuelwood 
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and water. Though the man is responsible for disposing of stock, it is at times discussed 
first with the wife. 
Case Stu1y 3. 1 Gender Roles among the Maasai Pastoralists 
Maasai Women 
Among the Maasai, division of labour is welL defined,. with women carryi~ a heavy load. 
Traditionally, nomadic women milk animals; process the milk and feed the family; They look· after-
livestock, ~cottect firewood, cook food; feed'childr:en,ctean the-house, and wash' ctothes~and·. 
utensils. They also do beadWork arid build houses. The environmental changes demand that the . 
Maasai l11avefrom one place to another in search of grass and water, and women have a heavy 
responsibility for arranging transport.and.1ransporting the;movables with donkeys..Wben:they. 
reach their destination, it isagainth&women's·duty to provide-the family·withfooddrink-and: . 
housing. tylen'shousehold duty istodecidewhereto move; arrangeadditionattranspOll fiollrother .. 
famines If . ey are short of donkeys and buirdariimal pens. 
There exists a complementarity in the workload of both men and women under 
traditional pastoral management. This complementarity breaks down when the cash 
economy substitutes the traditional pastoral economy, especially when pastoralists are 
forced to settle down, for instance, in irrigation schemes, as a result of famine. The 
importance, power and role of women are greatly undermined. 
Women are more affected by what happens to the commons, or access to common 
J 
property resources, than men are. But there are nearly unstoppable changes taking place 
to common property areas, and this will have consequences on the collection of goods 
and material from such commons, which will especially, affected women. As the value of 
common property resources rises so do their vulnerability. The greater the degree of 
wealth differences among members or users of common property resources, the greater 
the chance that the common property resource will change its nature. The state tends to 
.J 
increasingly undermine the authority of local leaders, and substitute it with distant state 
control. Thus local authority is undermined, and rules and regulations governing the use 
of common property resources weakens, which encourages abuses, and so weakens the 
system, usually in favour of the rich and powerful; and property rights will continue to be 
I. 
a stumbling block to change, given the increasing dominance of patrilineal inheritance 
and reduc~d statutory acknowledgment of women's rights. But women need rights of 
I 
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access, and use of and natural resources, especially in the commons. This could centre on 
women's niches where women have defined have defined rights of access. 
The result of what is happening to the commons is often dramatic. The more valuable 
common ~roperty resources, for instance rich-patch vegetation, riverine forest and dry-
season grazing areas, are removed from the common property resource management 
system. T~ese are substituted with, for instance, irrigation schemes, which are individual, 
and often male, headed. This may have a real effect on an area of land that is totally out 
of proportjon to the area, which was excised. The stability of the ecology of the larger 
area is severely threatened. Women again are doubly disadvantaged in loosing a source of 
household and cash income, as well as the rights of access, combined with, now, 
environmental instability. 
3.12.4 Gender and Communal Property Rights 
In the Maasai pastoral set-up, communal property rights systems are generally complex. 
Property pghts are social relations that are defined through the political interaction of 
various user groups at all levels of social organisation. Rights to the resources consist 
normally ~f a bundle of rights divided along resources and functions, and according to 
social status position and organisational hierarchies of society. The distinction between 
control anp over various bundles of rights is important in order to understand fully the 
gender differences in land ownership. 
Seeing households as bounded units of characterised by relations of sharing, equality, and 
cooperation often obscures intra-household differential access to resources. Women and 
men have different entiated economies that do not necessarily imply sharing, equality, 
and cooperation, even within households. In most cases, both men and women have 
J 
access and use rights to land and land rights to make improvements on the land. But 
women have much less control over other property relations, such as land and related 
resources management, sale, and inheritance. What is evident is that property rights are 
typically divided according to resource. In the agricultural areas, the rights to cultivate 
may be held by one person or group and might be used by another person or group. 
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3.12.5 Difference in Indigenous Technical Knowledge among Gender 
J 
During the field surveys, it was found that few women knew of water projects undertaken 
in their areas. This was so even though there are supposed to be women's representatives 
! 
in all-major meetings. At the same time no women is represented in any management 
committee. The result of the exclusion is that a few women feel that their views, for 
instance regarding land sub-division, will probably not be heard. While widows are 
catered for, there are other categories of women with special situations that have never 
received any consideration. This is so, not because of a deliberate attempt to exclude 
women, but because there are no precedents to go by in the distribution process. Women 
I. 
are still assumed to get married and therefore will be cared for through their husbands. 
This may ?e to a large extent valid at the present time, but what may happen in the future 
is something that neither the men nor the majority of women have thought about. 
Experiences in the whole district show that single women are bound to be affected more 
I , . 
than any others. 
Research on gender inequality proposed that female marginalisation was due in part to 
exclusive male rights in property (Llwelyn-Davies, 1978). But more recent studies have 
suggested that females have significant control over economic resources and have 
influence pver animal products and their distribution (Kipuri, 1989). But the status of the 
Maasai women may be declining in the course of development, as men come to control 
products ~reviously within the female domain and to exercise their rights to sell property 
on the market that in fact represents the estate (Talle, 1988). 
3.12.6 Role of FormaI Education on Women Water Collection Workload 
! . 
Schooling of the children upsets the women's world in that it cuts into the women's 
traditional calling to be mother. It also upsets the bond of mother and child. The 
appreciation of the mother is not in harmony with the new knowledge of the children. 
Schooling also upsets the traditional distribution of labour. Where girls are going to 
school, there is an unfilled space in the traditional caring for little children and small 
animals. 
138 
3.12.7 Men and Women's Rights 
J 
Traditionally, among the Maasai as a patriarchal society, the allocation of powers is 
traditionally conferred to men rather than women. Men have the task of pioneering and 
discovering new lands. Women have inalienable use rights obtained through marriage 
and from their fathers before marriage. An important distinction can be made on the 
exclusive rights to the land, which appears to coincide with male and female spheres in 
society. The set-up compares well with that of the Kamba people as analysed by Lambert 
(Lambert, 1945). He asserts that the woman's sphere - the homestead and the subsistence 
agriculturtj involve permanency of rights in land, whereas the male's sphere - hunting and 
I, 
pastoral activities and certain public functions involve a temporary right to use. The 
permanen~y of rights in the women sphere can be interpreted as reflecting the importance 
of the sphere and the women's role in providing community subsistence. Men 
collectively control women's rights in land over the long run. The male sphere represents 
, J 
the investment of surplus. It functions in a more ceremonial capacity providing the 
resources for symbolic activities, which cemented group cohesion. This is contrasting 
with passage of time. Men's investment of surplus is a private affair, which feeds 
stratificatiC?n of rural communities (Roucheleau, 1989). 
3. 13 Indigenous Decision Making Arrangements 
3.13.1 Mllasai Age Grouping Role in Decision Making 
I 
Elders in Maasai society seem generally to have more influence than juniors and women. 
There are many areas where the elders influence circumstance at the expense of others. 
For the Illoodokilani Maasai, considering the situation of neighbouring sub-groups, 
where gerontocracy seems to govern any distribution process, they seem to experience 
I 
inequality and authoritarian elders less than other groups. This is deduced, among other 
sources, frpm the manner in which they plan to distribute land once it is sub-divided. The 
plan is to include all include male, youth, rather than use selective methods to exclude 
some. 
Traditionally, access has always been specific to function, for example grazmg or 
watering. ,with transformation to group land ownership, it meant that a group could each 
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hold a right, or bundle of rights, expressing a specific range of functions. In a typical 
case, a gn;lUp ranch could claim grazing rights over a parcel of land or the transit rights. 
Each one of these categories carries with it varying degrees of levels of social 
organisation. 
3.13.2 Climate Variability Effect in Decision Making 
System d~amics in Kajiado rangeland are strongly influenced by rainfall. A basic 
distinction between equilibrium and non-equilibrium systems (Behnke and Scoones 
1993) is their degree in fluctuation. Arid and semi-arid grazing systems are prone to the 
effects of highly variable rainfall and are regarded as non-equilibrium. Recent thinking in 
range management suggests that in arid non-equilibrium systems the danger to the 
environment from overstocking is relatively small since external factors such as droughts 
cause frejuent periodic mortality of livestock (Behnke and Scoones 1993). In Kajiado, 
there is general agreement that serious degradation has occurred in the rangeland and in 
some cases some irreversible soil changes have occurred. The effects of these changes on 
I. . 
livestock production need to be quantified. Many communal land areas have been 
classified ,S degraded on the basis of the structural differences in the vegetation when 
compared to commercial rangeland. While the visual impact of communal areas leads to 
the concl~sion that they are badly degraded, closer observation shows that many of the 
climax species may still be present, even if not particularly productive. 
In an environment where severe droughts (often coupled with disease) may be expected 
to decimate livestock numbers every five to ten years, various pastoral strategies have 
evolved to maximise the resource base in good times, ensure survival in bad times and 
minimise recovery time after drought. The questions of risk, resilience and flexibility are 
thus centrrl to pastoral planning. 
The Maasai pastoralists view of the environment lets it defined as the total context within 
which natural resources exist and interact as well as the infrastructure constructed by man 
I 
to facilitate socio-economic activities. Thus, it is seen as the totality of nature and natural 
resources as well as cultural heritage and the infrastructure essential for social economic 
activities. The local underlying notion of sustainable environmental utilization is the 
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antithesis of environmental stress. It is the concept of sustainability, which associates 
sound environmental management with development. Thus the critical concept for 
development in environment is environmental conservation. Without it, sustainability as 
an essential element in development is jeopardized. While most external; agents of 
development would stress technological innovation, the local people lay more emphasis 
on natural resources utilization approach. It recognizes that technological transformation 
and related institutional innovations are vital for moving towards sustainable 
" 
development. One of the most positive statements on the environment was expressed at 
the OECD meeting in 1989. It was acknowledged that intensified efforts for 
technological breakthrough are important to reconcile economic growth and 
environmeptal protection (OECD, 1989). For Kajiado district, of crucial consideration is 
the use of common resources by the pastoralists. This is done through local set-up 
policies, norms and internal legal arrangements, which rest on the notion of sovereignty. 
, 
Among the Kajiado inhabitants, the inextricable nexus between environmental 
conservation and development is particularly critical. The survival rests on the need to 
I, 
mobilise the existing natural resources, particularly water. Water is the critical factor in 
the significance of both social and economic development and the preservation of all 
natural resources within the district. 
3.14 In1igenous Maasai Technical Knowledge on the Environment 
3.14.1 Maasai Environmental Knowledge on Ethnomedicine 
The kno,]ledge of the environment allows for indigenous medicinal knowledge be used 
to treat human and condition and treating livestock. It is the duty of the every Maasai 
youth to learn the medicinal value of herbs as he or she grows up (Sankan, 1971). 
Traditionally, the young boys are assigned the task of looking after small stock around 
the homesteads. In the process, they pick up knowledge on herbal medicine used in the 
home. Girls acquire their knowledge of herbal medicine environment from their mothers 
and grandplOthers with whom they spend a lot of time (Sindiga, 1994). This explains 
partly why traditional medicine is entrenched in Maasai life. Belief in the efficacy of 
traditional medicine, high levels of illiteracy in the society and the inaccessibility of 
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health caIje all contribute to perpetuate Maasai beliefs in traditional medicine. Although 
the basic knowledge of traditional medicine is almost universal among the Maasai, there 
are profesfional healer~ (Olbaani) in the society. However, the people only go to the 
healer when the disease persists. It is instructive to note that the Maasai traditional 
healers have several specialisations. The medicine man (Oloiboni) is a herbalists, diviner, 
I. 
spiritualist, fortuneteller and ritual expert who provides supernatural guidance to the 
community (Mol, 1978). The healers diagnose diseases divination and other techniques 
I.. 
and then provide the relevant medicine. 
The water diviners who speculate for groundwater fall into a category Fosbrooke (1938) 
calls 'superintendent or chief medicine'. This category of a medicine is able to combine 
the duties of a private practitioner and consultant and, in addition, conduct ceremonies 
such as circumcision and warrior promotion with which affect the whole Maasai 
communitr. He is considered to be able. to control unseen forces, servmg as an 
intermediary between the people and supernatural. This makes the holder of the position 
very influeptial. 
, 
3.14.2 Indigenous Vegetation Knowledge for Drought Monitoring 
Droughts are frequent phenomena in the pastoralists' areas as indicated in Table 3.2. The j 
data shows that they on average occur once in a decade. Their coming means loss of 
water and pasture for livestock, hence a time to move with livestock to drawback areas. 
To sustain pastoralism, knowledge on drought then becomes of crucial importance. 
Drought ~hocks have large but highly differenciated economic impacts. The likely 
I 
frequency, scale, and character of these impacts depend on the interaction between 
economic structures and resource endowments, as well as on more intermediate short-
term effects. Different localities experience different long-term climatic trends, implying 
that differfnt regions strategies are required for mitigation and relief of drought. Thus, 
central to improving drought preparedness is the need to strengthen indigenous coping 
strategies. Gender awareness is specially important in the context of coping strategies to 
strengthen both women' and men's strategies. This raises the need for intra-household 
negations <;lver coping strategies and resource management. 
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Table 3.2 Frequency of Droughts in Kajiado District 
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Occurrence of certain phenomena is observed to prepare for drought, or brace for a 
continuation of one. The knowledge has been concluded to be invaluable as it has been 
! 
experimented over generations and the knowledge passed on for aeons. However, this 
knowledge varies with age within the Maasai pastoral society. 
Observation on the movement of the Pleiades (inkokua) and Venus (kileken) in relation to 
a star naDted Olokirrai is used to foretell the coming or end of a drought. When the latter 
two are seen in the sky lying in a horizontal line in a way that the two tails ends of a new 
moon indicates that the rains will fail. Also, if the two do not cross on the right, rains , 
would fail. Foggy skies and a very red sunset is a sign of a forthcoming drought. 
Some particular class of people have knowledge on the entrails of animals. If the 
intestines of small animals are found to have air gaps and abnormally thin ends, it is said 
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to be an indication of the coming of drought. In general, once the nectar sucker birds 
(naokbibia) become rare, it is taken as reflection of the coming of drought. What appears 
to be kno~ by all ages is that the cattle will normally urinate and pass dung while lying 
down, not willing to leave the cow pens, need to be assisted to rise, or when they eat their 
food and ?ot put on weight, or crunch their teeth without necessarily having food in the 
mouth are signs of coming of drought. Another sign is that of the livestock having hair 
standing sfraight and general dullness on the face of the livestock are taken as signs of 
drought. The ostrich bird (esidai) is known to produce roaring sounds similar to those of 
the lion during the dry season to foretell the end of a drought, a time to prepare rainwater 
harvesting structures. 
On vegetation, the colour and shedding of leaves of certain sacred trees will reveal the 
coming or failure of the rains. Once the Acacia tree (Oltepesi) fails to flower, it is said to 
indicate the coming of drought. People of all ages are aware that when the local grass 
suddenly btComes easy to uproot, it is said that drought is on the way. 
Among the I1kisongo Maasai, once the elephants are observed migrating from Oldoinyo-
Orok (Orpurkel), the rains are believed to be due. Elders then prepare to bring their 
livestock from their migratory areas once hyenas are heard to make cries in the daylight, 
or ostrichcrs roar in daylight, as this is taken !o signal the coming of rains. Sudden 
, 
appearance of a large number of snakes on footpath particularly around the month of 
October is taken as an indication that heavy rains are on the way. 
The rainfall calendar has three period sets. The short rains (Oltumuren) fall in the 
November-January period. The long rains period (Inkakwa) falls between the months of 
February and April. The other rainfall period, (Oloirujururuj) falls between May and 
July. The August-September-October period (pushuka, Kipere or Ndungus) is generally 
dry. The August (pushuka) month period is generally taken to be the time the dry period 
starts. The grass starts to dry though there is normally some water in the larger water 
sources for both domestic and livestock. 
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During the Kipere period, the trees shed leaves with some trees flowering. Ndungus is 
J 
considered to be the worst period, as even visitors are not wished to pay calls for there is 
little to giye .. This limits holding of ceremonies. Livestock in this period are fed on acacia 
tree seeds (sagararam). The price of livestock also falls significantly, limiting livelihood 
support. T~e dry period is useful in making a judgement on water levels in traditional 
wells in order to take action in desilting and deepening of the sources to amplifY water 
collection. The Maasai indigenous practices in predicting for the rains compare well with 
the people from the Andes Mountains of Bolivia. Case Study 3.2 details the local peoples 
practice in the drought-prone areas. 
Case Study 3.2 Solar Observation by the Andes Mountain Farmers 
Solar Observation by the Andes Mountain farmers 
Since at least the 1500s, farmers in drought-prone regions of the Andes Mountains of Bolivia have 
observed changes in the brightness of stars at the time of the mid-June solstice to try and forecast 
<. 
fortlicoming rainfall and lIarvests. They have relied particularly on looking at the stars of the 
Pleiades - the little triangle.ofstars known. by some.as.rnotber hen and her chickens.: If. the. stars. . 
are poorly visible; the farmers reckon this means rains will be poor, and they moderate-theif. 
planning dates accordingly. 
Villagers !l1akea number of observations about the Pleiades - how bright are the stars, the timing 
of its risiogin. the hours before dawn, the apparent size of the cluster and the. relative position:of: 
the brightest staf. Clear skies are- associated with the brighter stars and a-larger· size-of· th& 
constellation; encouraging farmers to believe that the· rains will be abundant If-drought is predicted - . L _ _ ,. 
by contra,st .potato planting .is postponed by as much as 4-6 weeks to reduce .the risk of .low 
moisture levels in the first few critical weeks of the tuners' development 
Researchers studied the extent to· which the visibility and brightness of the ·Pleiad6s did· indeed- .. . 
seem to be associated with·the success of the potato-harvest The evidence' showed a marked- .. 
correlation suggesting that traditional knowledge and .predictive· mechanism of .this .sort are .often . , 
based on,firmgrounds. The mainreason.for such a link existing seem to be due·tothe·inftuence of . 
the el-nimu:limate variation, .which:is:expressedinchanges in·seacurrents ontfteeastern:shores. 
·ofthe·Raclfic·Ocean. Poor visibilil}t of.the:Pleiadesin June; due to increased Gloudcoverat:higll: -. 
altitudes, was usually linked to a warm· B- Nino year; bringing reduced·raiflfall-duringthe· 
fortllcomir.9 season and risks of drought orthepotato·crop. 
Haramata(2000r . 
The knowl~dge with the Maasai can also be compared with that of the agro-ecological 
dry zones of Sri Lanka. Farmers involved in cultivation activities have discovered several 
ways of forecasting the amount of rain that would fall in the coming season. The methods 
, 
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are based on environmental factors such as fauna and flora, and the time of the year. If at 
the beginning of the season wood-apple trees (feronia a/ephantum), carissa carandas and 
c/ausena indica bear more fruit than usual, it is anticipated that there will be more rain 
than usual. As regards fauna, the farmers know that if after the first two or three showers 
of the season the wasps make their nests larger and the spiders make their webs larger, 
the year }¥ill not bring sufficient rain. The same will be true if the crabs build their 
hollows closer to the source of water such a lake or lake. On the other hand, if the crabs 
build theif. hollows on high ground farther away from reservoirs and wet places, heavy 
rains will fall during that year. 
3.14.3 Maasai Sacrifices for the Rains 
Drought in the Maasai context is taken as lack of rains to replenish the water sources. The 
drought is viewed as a natural catastrophe and is at times associated with some evil 
actions that displease God. This is one reason why a child uttering something to do with 
drought is told to 'spit out the words' to 'return the ill-word' and thus safeguard the 
community. Prayers and sacrifices are thus offered to please God (Enkai) for rains, as 
described in Case study 3.3. The Maasai appreciate that the real source of water are the 
rains. The rains are believed to be provided by God (Enkai). Thus displeasing Him means 
loss of rains. They would therefore appease God through sacrifices to forgive and 
rekindle their lives by sending them rains. One of the processes involves elders meeting 
and brown colour. The community chooses a healthy and blemishes male person, who is 
asked to donate the single coloured sheep slaughtering a male lamb of plain black or 
(Sinyati). Four men are then called upon to cut branches of the Oseki tree to make an alter 
(O/asa"). The four men hold the skin of the sheep, and beer poured onto it and shaken 
on a fire. Though beer is use in the sacrifice, people are supposed to be sober so that not 
to anger God. Singing around the fireplace with the words 'Aomon enkai enkop nkop 
naomon o[pi"on, naomon orpi"on, naomon enchan inchu"ie iyiok' follows. At the end 
of the ceremony, people leave for home in anticipation for rains, Sometimes the rains do 
not come at all, and this is associated with lack of talent on the part of those carrying out 
the act. 
The use of milk and beer is that the cascade blessing droplets is a tactile remainder of the 
rain. The quality of wetness that the milk and beer symbolises finds its semblance in the 
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name of God, Noonkipa, meaning 'the wet one'. Gods's blessings are most manifest 
during the time of rain. Milk and beer brings this quality to mind (priest, 1990). 
Case Study 3.3 Ritual to Bring Rains 
Ritual to Bring Rain 
At a time ,when there is no rain, an unblelliished sheep'or'heiferis·taken to'ahigh'ptacewhere 
there had/ormerly been much iNaterduringthe wet season. The men who take the animal to this 
place arecfitll3lexperts andtheleadersof.anage:-gr(lde.lf these men cannotbepresentforthis 
ritual, thenutherswho are respected.-arecinllited in.their,steacL 
The anim;!l is kiHed at the high place:' Sorneofthe'bloO(J-is drunk by men who also eatsomeofthe .. 
meat whi~hjscooked. The tripe, partially digested grass and the stomach liquid.are.takenJromthe 
animal. T~einen invoke God to send the rain. In the afternoon the men return to the villagewith . 
the remaillderofthe meat Thestomacl1 liquid..is:there.mixed.with.milk and beer., . 
The elders call all people together and'afire'js- made in the centre of the cattle'area: The people' .. 
dance arOund'.the fire. A shllepsKihisplaced.-on .theground .andthe mixtureofparballydigested , 
grass, wCltery contents of the stornach,milkandbeer is placed on top of the skin. Four men are 
then selected.:They must haveoa:blemish:on:their:bodies:andbabotd enough drink alcohol-that is .. 
beyond waiiior:hood. Each of the four mentakesa-hOld ofapiece.of the skin, whichtheypuUtallt 
. TheFllixtt!re-goes up to the area; aoothe'procedureis repeated seven or eighttimes; The four men· " . 
utter pray~rs and.the people respond in unison. .. . . 
Dancing J!nd singing continues- until it is timefOf~eows,to r~urn to the vi»age'for,theevenitlg: 
. . Thefaurmen'go to the homestead gateway and sprinl<te the mixture of grass,' chyme; beer on the 
cows theY..enterthe village. At the same time; they pray.toGodto rain on the mothers, fatherS;.and 
children. Symbolically, the bulls· are the fathers, the milk cows and the mothers; and the calves are. 
the children, The liquid symbolises the .faUing. of rain, When all the cows have.enteredthe.vitlage, 
the cereroonends. 
The other method is that of letting four virgin girls who are given a mixture of milk and 
water to sprinkle on a source of water. The girls are made to wear the skin of a sheep, and 
use the E'Ikaro and Enkurtetyain grass, which considered to be holly. A pregnant mother 
... 
is taken to a water pan (Oltoroto) and made to strip and lay on her back at the centre of 
the water pan. The belief in this is that God (Enkai) would fill the water pan with water 
just as done to the womb of the woman. 
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3.14.4 Cultural Interaction Effects on the Maasai Pastoral Systems 
The relati?nship with the Maasai with other people has resulted to knowledge integration 
that has had an effect on their practices in water development. Case Study 3.4 describes 
the association of the Maasai with cultures other than theirs. 
I 
The Sonjo people have also had a long historical relationship with the I1oodokilani 
Maasai. Their presence is not considered a threat to the Maasai land holdings, as with 
other tribes such as the Kikuyu. On the contrary, they are seen as a positive factor, first 
because, being foreigners, they do not lay any claim to land on permanent basis, 
I 
irrespective of the length of their stay. Secondly, since most Maasai have yet to acquire 
sufficient Fowledge to cultivate their own land, the Sonjo, with their agricultural 
expertise particularly in using water for irrigation, contribute much-needed labour as 
Maasai develop agriculture plots. This somewhat opportunistic attitude of the Maasai 
I. 
towards the Sonjo is a recent development, and is most likely attributed to the former's 
wish to r~gain control over their land by participating in agriculture. The Sonjo afford 
them a chance of doing so without physically participating in cultivation. 
Case Study 3.4 Introduction ofIrrigation Pastoralists Set-up: The Case of Rombo 
J • 
IrrigationJnRombo Area 
Traditional·irrigation· activities werep, actised :bysome Maasai farmers ataround·1950. However; - . 
. . the idea 19 improve and expand irrigation activities In this area was first brought up in 1965by'.the 
Rombo Catholic Mission, which then ran a boardin[schooland a small farm near Rombo village. 
Initially, a:. 16-1!ectare· pilot scheme-was proposed-which however,· never· matefialised-dU&to- - . 
. disputes-over land· ownership and·water use nghtsamon9·the Maasai. In orderto·soIvethe-laoo· .- . 
tenure prQblem, land was demarcated .into .. blockS of .approximately 12 hectares; which are .now. . 
legally oW]led to tenants from various partof·Kenya. 
As the area- proved to be agriculturally productive; more· people immigrated -into-the- area-and 
engaged themselves in irrigated agriculture.-ThiS" caused· serious water problems; whicIl led to the 
formationpfthe first irrigation committee, consisting of loca/:elders.and water dislribUtors.This.·was . 
. followed jiythe construction ofatemporaryintakeand canals, done with the help of the tenants, 
The irrigation committee attempted:to reslricUhe.inflowof. new water use[s:by:inlro.ducing.an_. _ 
entrance fee. and embarked on- the preparation of- theirrigationby-laws for the· scheme. The-by.; 
laws wer~produced in 1976; . . 
, Agriculture (1986): - . 
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An early ~ociological study of Nguruman suggested that the small, often bilingual Sonjo-
Maasai speaking farming communities, represented a halfway house of Sonjo becoming 
Maasai (Jfcobs, 1968). The Sonjo factor is also an important one in that young Sonjo 
men and boys are often hired as herders of livestock, relieving the perpetual shortage of 
pastoral labour. In the irrigation areas, the Sonjo providers of labour, and at times 
practice contract farming on Maasai farms. This is another reason why residents of the 
area actually appreciate the Sonjo presence. 
3.14.5 Interaction Between Farming and Pastoralism 
While the Maasai were basically pastoralists and did little cultivation, this tradition is fast 
changing in response to various pressures that are physical, economic and cultural. 
Reduction of grazing land and growth in population is increasingly making the Maasai 
unable to adequately provide their subsistence needs from pastoral production. Owing to 
this increfsed. need for food security and greater requirements for cash income, an 
increasing number of pastoralists are aspiring to incorporate cultivation into traditional 
livestock. fconomy. Hence, they are considering diversifying their traditional pastoral 
activity, giving cultivation more attention than ever before. In the irrigation area of 
Nguruman, the irrigation scheme has provided possible examples and models for 
developing Maasai interest in Agriculture. But lack of marketing facilities and 
transportarion are rather disheartening, even for accustomed farmers. Although most 
pastoralists becoming involved in farming are primarily producing for subsistence, unless 
the problems experienced are alleviated, most farmers are bound to maintain production 
at only subsistence levels. Problems of marketing may also have negative impact on the 
growth aIJd development of recent pastoralists interest in farming. Another major 
problem presently perceived by the farmers is the shortage of water supply. 
3.14.6 Conflict Over Water Resources 
There have been conflicts over water utilisation between the Maasai people. War was 
fought in the 1980s between the I1kisonko Maasai and the Matapato over change of 
boundaries which the formers control of seasonal waters in the control of the latter. At 
the centre of the controversy was the local politician who stood to gain politically by 
ensuring the I1kisonko won the day. In the end, the central government was called in to 
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restore order, leaving the problem to be locally solved. Another case in point is that 
between the Ilpurko and the Iloodokilani Maasai sections illustrated Case Study 3.5. 
Case Stl!dy 3.5 Conflict over Water Resources 
Conflict over Water Utilisation . 
AlthaugbAhe-lloodokilani andllpurko Maasai~had' always. been close· allies;:they.:had a- major- - . 
military clash-in 1973 over water and territory; The-clash-resulted in the deathof-12 Purko-and-&- . 
1I00dokila~i: The underlying conflictoverthe status-of members-of the Purko-sectionwho-occupy-' 
areas of land.traditionally denned.as.that ofltie 1I0odokilani,remains important at a tiinewhen.the 
status 6(Uielocalland rights remains undefined and in flux. While clashes between MaasaLsub-.. 
groups do::occur, sometimes.repeatedIY,the:unusuai:thing:aboutthis particulardashisihatithas . 
never been resolved. The customafy way of resolving such dispute-would have-been-foreaeh'side- -
to pay CO[TlJ1ellSation for thecasualties'so peace-wouldhave-beerrrestored. -Tms--hasneverbeei .' 
done, apRarently because each side is waiting fDrthe.other.to.initiate the move_BilfuntiLthat.has. 
been done,-mutual distrust is bound -topersislln recent times, the 1I00dokilani have attempted to 
block the4ssuing~national identity.cards:to.the Purko;:suggesting~that theyobtain.themJromtheic .. 
ancestral'lands. Though the-Purko-form-Ihe- majority,- thelloOdOkilani have madeirimpoSsible·for --
the area to.-benefit from theDutch-fundedSemr-Arid-RuralDeveloprnent Progl"'i1i1I~'-whiclthaS~-' 
the intentpffacilifaling deveropmenfihtlie whole sub,locatiori .. Tliereasoning ofthe.Ubodokililriiis 
.that the J1Yrko . Maasai, given the chance would develop water projects that·wouldgive·thema . 
claim over1nfrastructures and:henceland .... 
3.14.7 Rol~ofthe Maasai Sections in Environmental Exploitation 
Traditionally, the Maasai sections (Olosho) borders were rather fluid. Definite 
democracirs. started during the colonial time and became a necessity with the introduction 
of new ranching schemes. In Kenya Maasailand, his has often led to border disputes. A 
certain g~n for the Olosho identity on account of demarcation and disputes was however 
undermined again by the internal land division in group ranches, and cattle associations 
and Vijiji in Tanzania. Traditionally, co-operation between neighbourhood homesteads 
was purely expedience. Individual efforts and competition was valued and was possible 
without strain within the Maasai pastoral system. The new ventures ask for co-operation 
and communalism. They ask for living together in village-like settlements. This is 
unknown life-style. In case of tensions there are no mechanisms for redress as they 
evolved in agricultural societies (Banow, 1965). There are no rules governing private or 
group owrership of land. There are no rules governing inheritance of land and newly 
, 
introduced technical aids. The demarcation also upset the traditional highland-lowland 
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grazing. Agreements still exist that in time of stress on account of ecological difficulties 
the boun1aries should be open. Naiboishu (unity) still overrides both individual and 
group concerns. However, what is apparent is that once all the lands are demarcated, 
open boundaries will no longer be possible. 
Ritual ceremony and religion in general in the iloshon come with the realities of the value 
system and the age-group system. The elders provide leadership in those matters, where 
J 
olosho affairs are concerned. by the heads of homesteads where homestead affairs are 
concerned, and by heads of families where family affairs are concerned. Though the 
oloiboni holds a particular position here, his function is not to lead in these matters or to 
bring expertise to theses affairs except through advising his clients, after diving, on the 
I. 
propitiousness of a certain day or place for something or other, or the use of certain 
medicine during ceremonies, occasions. 
3.15 Ecology and land rights 
3.15.1 Trfditional Resource Management 
Traditional resource management systems were characterized by a number of specific 
elements. first, indigenous precolonial society had a holistic approach towards managing 
, 
and utilizing the various products and services which nature provided. The traditional 
systems were highly dependent on their environment; hence the local environment was 
I .. 
not seen as dispensable. Secondly, traditional resource management was undertaken by 
generalists as opposed to specialists. The resource users combined the expertise of those 
knowledgeable about the environment, those who planned for its use, and those who in 
fact used it. A third element was that knowledge and expertise was gained through 
informal experiments and the accumulation of experience as opposed to formal 
education. Finally, traditional communities approached resource utilization with a special 
combination of the physical, the intellectual and the spiritual. By combining these various 
elements, indigenous communities, whether pastoral or agricultural, have developed 
norms, rules, beliefs and practices, which achieve sustainable resource use within fragile 
environments. 
ISI 
It is for these reasons that traditional pastoralism is again widely regarded as the best us 
of pastoral rangeland, given the environment's extreme characteristics. Taking into 
account seasonal variations, it is clear that some parts of the drylands offer consistently 
better grazing grounds, while other parts may be better suited during other seasons. 
Particular groups have access to the most suitable grazing ground, as well as most 
suitable. Under proper management the livestock feeding capacity can be maximized. 
At another level, a benefit, which accrues to such a system, is that local governance 
systems may more easily be kept maintained, given that the land is occupied by an entire 
identifiabl~ ethnic group, clan or family. 
, 
Customary pastoral tenure systems assign rights to different categories of resources, such 
as differen~ types of water points, various arable field sites, transhumance routs, trees, 
riverine pastures, wet-season pastures. In a communal system, these categories of 
resources Fe generally not held by a single ownership unit. Rather, they are governed by 
an intricate system of organization. Thus, arable field sites might be controlled by 
household1' riverine grazing controlled by a small group of co-resident households (i.e., 
compound or homestead), some water points and grazing owned by still larger kinship 
groupings (or neighbourhood units), while routes for movement of people are open to, or 
controlled by, ethnic or inter-ethnic confederations. Within these tenure regimes, there is 
a hierarchr of rights, which are divided between different "ownership" groups, ranging 
from the individual producer to the largest ethnic group. The regime is communal, since 
these ownrrship groups are not territorially distinct, thus mobility remains possible. 
This system of "rights" and social structure implies a legal notion of "common property". 
A common property regime is one, which in effect represents private property for a group 
of co-owners or members. Within this regime, the management group, or co-owners, 
have a rig~t to exclude non-members (which implies that the non-members have a duty to 
abide by this exclusion). Within the group itself, members have both rights and duties 
with respect to the use and maintenance of the property. 
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Along wit? ensuring effective internal use and management of resources, these traditional 
systems tend further to regard land as a collection of separate and distinct rights to 
resources ~hich make up the land, often referred to as a "bundle of rights". These rights 
'. 
may include, or apply to, trees, ground water, particular forage and grazing areas, and are 
specificalli flexible enough to take into consideration such factors as the change in 
seasons. 
Common property must be distinguished from the notion of open access regimes, which 
are essentially "non-property" regimes; everybody's access is nobody's property. Open 
access may result from the absence, or breakdown, of a management and authority 
system. For example, a regime may become open access when institutional failures have 
I 
undermined former collective or individual management regimes. 
3.15.2 C~lonial Land Alienation 
Despite these highly developed and relatively complex traditional tenure systems, the 
colonial government in Kenya conveniently took advantage of sparsely populated 
customary commons to introduce Western jurisprudential doctrines. The land was treated 
as "ownerless", and colonial officials argued that since Africans owned land only in 
terms of occupational rights, it followed that unoccupied land reverted to the territorial 
sovereign. As a result, the British declared such land, which had previously been shared 
under customary rules to be vacant, and subsequently designated as "Crown lands". 
The British Crown was given power, by virtue of the Foreign Jurisdiction Act of 1890, 
for control and disposition over "waste and unoccupied land in protectorates where there 
was no settled form of government and where land had not been appropriated either to 
the local sovereign or to individuals. Her Majesty might, if she so pleased, declare them 
to be Crofn Lands". This power was extended to the East Africa Protectorate by the East 
African (Lands) Order-in-Council in 1901 and such designated Crown lands were vested 
in the Commissioner ofthe Protectorate (later the Governor) in trust for Her Majesty. By 
virtue of the Crown Lands Ordinance of 1915, these public of Crown Lands were to 
include all the land occupied by the native tribes of the protectorate and all the lands 
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reserved for the use of the members of any tribe. Thus the powers of alienation or 
disposal ot: all land was placed into the hands of the British governor. 
3.15.3 Land Tenure 
The emergence of this "landed oligarchy" was responsible for ensuring that the legal and 
institutional norms and structures of the colonial regime were not abandoned. They also 
offered some indication of how the land tenure regimes, including those of the drylands, 
were to 1evelop in the post-colonial era. Because this elite had been able to acquire 
substantial property, and property rights, they had little interest in transforming colonial 
systems of land tenure, which would jeopardise their control of land. Logically, they 
I. 
tended to support the argument that it is the absence of clearly defined property rights to 
environmertal resources, which is the main cause of environmental degradation. If 
property rights are defined and clearly and exclusively assigned, so the argument goes, 
then land users would have an incentive to take car of their land resources and use them 
in a socially optimal way. 
At a basic level, this theory assumes a limited and simple comparison of clear, exclusive 
and enforcfable property rights on the one hand, with a system of insecure, or even non-
existent, property rights on the other. Hardin's "tragedy of the commons" (Hardin, 1968) 
concept hfs been used to argue that pastures open to all will eventually be overused and 
the carrying capacity of the land will inevitably be exceeded, generating tragedy through 
degradatiof and depletion; in essence, unbridled access to the commons can bring ruin to 
all. Statutory provision therefore, attempts to ascribe rights, which affect the exclusion of 
outsider ard other from claiming rights. More importantly, statutory regimes tend to 
, 
regard land rights as a single resource. 
Increasingly, property rights analysis IS recogrusmg that the relationship between 
property rights and land degradation, and the issue of tenure insecurity, is far more 
complex than a simple argument based on the tragedy or non-tragedy of the commons. It 
is becoming more acceptable to suggest that both common property regimes and private 
property regimes may provide viable solution in appropriate circumstance. Increasingly, 
the traditional and modem aspects of land tenure and land use are attempting to coexist 
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within similar terrain. Population pressure is forcing non-pastoralists into the drylands, 
where they make attempts at agriculture and demarcation of land. Pastoralists themselves 
are increafingly taking up loss of livestock and other outside pressure to diversifY 
economically. Further, they are increasingly staking more tangible claims of rights to 
land encroachment. The history of Kenya, which has experienced and attempted to 
! 
manage the simultaneous development of these completing regimes, has pointed to the 
potential for incompatibility and conflicts. 
It would appear from practical experience that the "tragedy of the commons" described 
by Hardi~ has became a reality among Kenya's pastoralists. He spoke of the looming 
misery to be expected given a rising population couple with individual unchecked access 
to the pasture "commons" by herders. So influential was Hardin's argument among 
I 
academics, development practitioners and government workers that a variety of 
corrective treatments have been prescribed. The prescriptions fitted well with previous 
late-colonial and post-independence government schemes whose goal was to settle 
pastoralists and introduce private property regimes. These interventions were made under 
! 
the assumption that the national economy would benefit as agricultural productivity 
increased ?ue to the imposition of private tenure systems and the "rationalization" of the 
livestock economy. In effect, the pastoralists had to be saved from themselves for their 
own good. That this patronizing message, both blind to history and the realities of 
pastoral land use, has only recently been challenged attests to the power of the state and 
its supporters. 
Land tenure essentially defines the rules and social contracts whereby individual and 
groups ac~uire, hold, transmit interest and rights in land. The nature of the land tenure in 
African is complex and could perhaps be best described as various points on a "tenure 
continuury". This continuum tends to be reduced at the national level to three essential 
types: customary tenure (usually communal), private tenure (usually individual) and state 
controlled land, which may potentially be subjected to either of the foregoing. Customary 
tenure, also known as common tenancy, is to be distinguished from systems of open 
access to resources stigmatised by Hardin in this classic paper referred ton above. 
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Accordin& to Bromley, under customary tenure, those in power (the owners) exerCise 
their right to exclude non-members, who in turn have a duty to respect that exclusion. 
The mem~er (the co-owners) is responsible for the exercise of both rights and duties 
related to the use and maintenance of the natural resources held in the common by the 
members. 
Current land tenure in pastoral areas usually entails both a formal legislative framework 
as well as a less as a less formal set of customary norms and practices. The customary 
tenure arrangements reflects shared community under the customary system, 
communitifs define the rights, privileges and prerogatives regarding land resources. 
Transformations in land tenure arise changes in government policy, law, and changes in 
customary rights. 
The government policies which pushes for the replacement of customary tenure in favour 
of private property systems, created a growing population of landless pastoralists with the 
wealth and power increasingly in the hands of a small, satisfied elite, resulting in discord 
and instability in the drylands. These changes also restricted women's access to natural 
resources important for family welfare, such as medicinal plants, fuel wood and water 
points. A~ a counter to these destructive trends, the World Bank and the Kenya 
government are beginning to think a new about land use policies in the drylands. It has 
been suggested that in the drylands, where resources are most suitable for livestock 
, . 
keeping, a form of land tenure is required which allows for common use of property, 
while at the same time securing land rights and defining responsibilities for conservation. , 
Moreover, support from international aid organization is growing for common property 
resource management and incremental tenure change rather than wholesale replacement , 
of tenure system. The creation, restoration or re-emphasis of customary tenure as more 
suited to pastoralist realities may begin to reverse the negative consequence of state 
action, which as directly or inadvertently led to the increasing misery and poverty 
throughout the drylands. Finally, a renewed pastoralism is a suitable, productive 
enterprise well suited to Kenya's extensive dryland environments. Nevertheless, despite a 
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dawning realization of the needs for land reform in the drylands, the beneficiaries of the 
I 
status quo present enormous political difficulties to any meaningful change. 
3.16 Summary and Conclusion 
The discussions in this chapter have shown that from the situation of sheer neglect that 
prevailed for most of this century, attention has finally turned to development policies in 
the ASAL areas by both the government and development agencies. A remarkable 
change had occurred by the 1960s with the introduction of the ranching types in the 
ASAL areas. In the I 970s, the Kenyan dry regions became the focus especially of 
internation/ll attention in order to improve the quality of life for the inhabitants. Isolated 
and time bound policies geared at destocking, water and land conservation, and 
quarantine regulations were then replaced by an integrated development approach. The 
interventions did not, in most cases, involve the local people and their understanding of 
their surr~undings, which is crucial in the implementation of sustainable systems. Water, 
being a critical determinant in the lifestyle of the dry regions, was most affected. Most of 
the water rupplies fell into jeopardy. 
The position of this chapter is that the source of this innovation lies within indigenous 
communiti~s. Indigenous agricultural and pastoral communities have demonstrated over 
.J 
hundreds of years that sustainable resource use is possible despite the decline nature of 
the enviromnent. The challenge today is, however, much greater that it has ever been. 
Understanding the past becomes the way forward in the effort to increase productivity to 
feed the infreasing population. 
The central government in Kenya has a tendency to create as a class of specialists or 
experts in isolation who have the last word on all issues on water development. This 
gives their elitist knowledge a higher profile than informal indigenous knowledge. The 
network fails to take cognisance of the existence of indigenous expertise. This knowledge 
is produced at much lower cost through informal experimental methods involving 
accumulation of experience, and all people in rural areas have the opportunity to acquire 
it, which reduces its premium in today's world. This has been made invisible at the policy 
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level beca?se of a biased development approach created through the formal education 
system. Thus, as the development policies stand, they give limitations to approaches in 
eliciting in~igenous information (Beyer, 1980). 
This chapter has placed Kajiado district within the group of arid and semi-arid lands in 
Kenya, and the application of the local peoples' knowledge in the development of water 
supplies. 
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Chapter.Four 
Indigenous TechniCal Knowledge Base iiiWater Development 
Perspe~¥es 
! 
4.1 Introduction 
The aim of this section of the thesis is to look at indigenous knowledge and describe its 
relevance. It picks on the premise that development projects have rarely sought to 
incorporate people's knowledge into project design, planning, implementation, and 
operation filld maintenance. Participatory development argues for the recognition of the 
creative tension between two knowledge streams, namely rural people's essentially 
experienti~ knowledge and the formal knowledge introduced from outside. The 
importance of starting projects by building up people's confidence and abilities as the 
basis for ~ustainable development is crucial (Rahman, 1989). Of the 27 principles in the 
, . 
Rio Declaration on Environment and Development, Principle 10 is concerned with giving 
people th~ opportunity to participate in decision-making processes, while Principle 22 
goes further and states that 'Indigenous people and their communities and other local 
communi~es have a vital role in environmental management and development because of 
their knowledge and traditional practices' (UNCED, 1993 :3-8). Expanding on this, 
Agenda 21 recognizes that in the past the opportunity to participate has been limited by 
economic, social and historical factors, with Objective 26.3(a) calling for establishment 
ofa procer to empower indigenous people and their communities (UNCED, 1993). 
The chapter commences by looking at the conceptual foundation of indigenous technical 
knowledge as deduced from the gathered data and information. This contrasts how local 
people and outsiders to the community define indigenous knowledge and its application 
in the field for development and management of various water supplies. This in an effort 
to explore its strengths and weaknesses. 
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4.2 The Place and Definition of Indigenous Technical Knowledge 
Warren (1991) reckons that there is much written about indigenous technical knowledge 
in Africa. Some of it is uncritical, using idealist views of, for example, traditional 
agriculture as a stick with which to beat modernizing scientific approached to the African 
environmept. Other studies have played a vital role in reclaiming into the development 
debate some understanding of the skill, flexibility and dynamism of African agriculture, 
and the Rossibility of indigenous agriculture evolution (Richards, 1985). African land 
I. 
users have often had (and still) have a better understanding than anyone else of what can 
and cannol be done in their environment. This understanding stems in part from the grip 
of the past. They are not tied to scientific knowledge, or to the history records. 
Developerr from outside do not consult the experience of the past, and that is why 
development projects so often ignore local knowledge of environment. It is this, which 
the phrase indigenous technical knowledge attempts to capture, and bring to the attention 
of the outside expert. 
In the context of this thesis, indigenous knowledge embraces specific techniques of the 
managemer of water, land and related resources such as flood, cropping, and the cultural 
and socio-economic systems in which they are rooted. It is thus used as a form of 
shorthand for a whole range of things, which people do and ways in which they think. It 
embraces existing technology, technical creativity and the capacity to organize and be 
creative in response to changing circumstances. John Sutton writes that there persists the 
.. 
notion of an essentially unchanging, a supposedly traditional African past, the details of 
which need little researching since they can be readily assumed (Sutton, 1990). That may 
be unhistorical, and mistaken, view, and is one reason for avoiding the word traditional, 
which seeI)1s to imply archaic knowledge of a kind that is by definition not appropriate to 
contemporary conditions. Modernizers have persistently characterized such traditional 
ideas as a barrier to progress and development, and that the word caries many negative 
connotations. 
Indigenous knowledge has the indication that existing land use systems are flexible and 
fluid through time. Robert Chambers writes that complexity and diversity are dimensions 
I 
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of the livelihood strategies of the rural poor (Chambers, 1991). Secondly, they are highly 
adaptive, both to environmental changes in society and economy. Thirdly, that this 
adaptability leads to great resilience. Resilience is an ecological concept, a characteristic 
of semi-arid ecosystems, among others. It is also a feature of cultures and economies, 
which hare developed in such ecosystems. Adaptability and resilience (culturally and 
economically) are, of course, characteristics, which have helped African producers to 
survive the many impacts of change created by an expanding world economy and 
mediated by colonial and post-colonial states. 
4.3 In~igenous Knowledge Action Fields 
Indigenous knowledge is concerned with the immediate and concrete necessities of 
people's daily livelihoods. On the other hand, Western knowledge attempts to construct 
I. 
general explanations. There is scarcely any aspect of life in the West today that does not 
bear the imprint of science. Many writers on indigenous knowledge agree that it also 
encompasses non-technical insights, wisdom, ideas, perceptions and innovative 
capabilitie1 (Thrupp, 1989). What misses is, for example, a yardstick to claim existence 
of similarities between the Azande beliefs in witchcraft (Evans-Pritchard, 1936), and the 
decision-1aking strategies of the Raika shepherds in Western India (Agrawal, 1993), or 
between the beliefs of different cultures on intersexuality (Geertz, 1983), and the 
marketing rctivities in traditional peasant communities (Bates, 1981; Schwimmer, 1979). 
On the one hand, there are striking differences between philosophies and several forms of 
knowledgr commonly viewed as either indigenous or Western. One may also discover 
that elements separated by this artificial divide share substantial similarities, as, for 
example, lIgroforestry and the multiple tree-cropping systems of smallholders in many 
, 
parts of the world (Rocheleau, 1988; Thrupp, 1989); agronomy, and the indigenous 
techniques for the domestication of crops (Reed, 1977; Rhoades, 1987); taxonomy and 
the plant classification systems of Peruvian farmers (ConkIin, 1957; Brush, 1980). 
The classification into indigenous and Western knowledge fails not only because there 
are similarities across these categories and differences within them. The attempt seeks to 
separate and fix in time and space (i.e., separate as independent and fix as stationary and 
161 
unchanging) knowledge systems that can never be so separated or fixed. In the face of 
evidence that suggests contact, diversity, exchange, communication, learning and 
transformation among different systems of knowledge and beliefs (Levi-Strauss, 1955; 
Wallerstein, 1974 and 1979; Wolf, 1982), it is difficult to adhere to a view that separates 
indigenous and scientific (Western) knowledge. 
4.3.1 Characteristics ofIndigenous Knowledge 
t 
As shown in the discussions on the people living in the drylands in the preceding chapter, 
the devel~pment of indigenous knowledge systems, covering all aspects of life, including 
management of the environment, has been a matter of survival to the peoples who 
generated fhe systems. Such knowledge systems are cumulative, representing generations 
of experiences, careful observations, and trial-and-error experiments. The systems are 
also dyna~c, with new knowledge being continuously added. Such systems do innovate 
, . 
from within and also internalise, use and adapt external knowledge to suit the local 
situation. 
The quantity and quality of the indigenous knowledge in a community an individual 
posses vary with age, education, gender, social and economic status, daily experiences, 
I 
outside influences, roles and responsibilities III the home and community. 
Professionalism, available time, aptitude and intellectual capability, level of curiosity and 
observation skills, ability to travel and degree of autonomy. Controls over natural 
resources re other influencing factors. The knowledge is stored in peoples' memories 
and activities and is expressed in stories, songs, folklore, proverbs, local language and 
taxonomy, agricultural practices, equipment, materials, plant species, and animal breeds. 
Thus, indigenous knowledge is shared and communicated orally, by specific example, 
and through culture. Indigenous forms of communication and organisation are vital to 
local level decision making processes and to the preservation, development and spread of 
indigenous knowledge. 
4.3.2 Designation ofIndigenous Technical Knowledge 
The field interviews and discussions carried out in this research show that pastoralist 
communities do not base themselves on a world of facts and accompanying rules, but 
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rather on a more limited perception of what exists and affects their lives. Some of their 
! 
knowledge may have no place in modem scientific reasoning and is based on intuition 
and loyalty towards traditions and responsibility. It is also noted that the people's 
I. . 
indigenous knowledge is modified through contact with other cultures. At the same time 
it is evident that some aspects of indigenous knowledge are no longer found in their 
'pure' forms as they include elements originating from modem scientific knowledge 
systems. 
Pastoral indigenous technical knowledge for sustainable water supplies development is an 
expression of the recognition of the importance of natural resources and the environment. 
Two categories of pastoral indigenous knowledge, as deduced from the research are those 
of land m'lllagement systems (traditional and conventional land tenure, livestock herding 
l. 
and breeding, reserved grazing systems, traditional water and salt points, livestock 
disease c~ntrol); and vegetation values, management and utilization (plants having 
medicinal properties, species for human and livestock food, plants that indicate the 
presence of groundwater or which store water). Therefore, a distinctive feature of the , 
Maasai indigenous knowledge is that it encompasses the continuum between the 
landscape and the vegetation that exists upon it so that the people in the process of 
production can manipulate the two. 
This indicates an interrelationship between the natural environment, its sustainable use, 
and the cultural, social, economic and physical well being of the local people. The people 
acknowledge what exists in the environment, and include what is necessary to develop 
sustainabl9 water supplies in their definition of indigenous technical knowledge. This 
lends to indigenous technical knowledge in water development being classified in 
relation to the channels towards which ideas are directed. Branches of the knowledge 
include the physical (soils, weather), biological (pests, insects, livestock and other 
animals), health, and social and economic structures, including income generation. 
Knowledge about climate, soil, slope, altitude and human occupation is shared among the 
members ofa community. 
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Table 4.1 reiterates the already stated fact that that the depth of indigenous knowledge 
varies with the age, aptitude, and social class of individuals. Though the best information 
is obtaine1 from the older generation, all in the society are obliged to learn relevant parts 
of the knowledge. The women's role in economic matters alongside traditional roles of 
household management and reproduction serves to highlight their indigenous knowledge, 
although there are gender inequalities in land tenure and management of natural 
resources. Much indigenous knowledge related to health, drinking water and sanitation is 
specifically known to women. 
-1-0. questions given .to.respondents of a part.icular--category..of..people:-How 
with pre-detennined answers was given as scores out of lOo 
This practice of relying on people's awareness of events and the environment differs 
from the n:todern knowledge in the way in which facts and occurrences are observed and 
sorted. Modem scientific knowledge is reputed by a greater ability to categorise and 
combine dfta, by virtue of its exposure to a high level of formal education. Whereas both 
indigenous and modem scientific knowledge are comparable in terms of distinguishing 
different ~ubject areas, modem knowledge is found to be superior in providing 
explanations, and in some cases can be learnt more quickly. A major characteristic and 
advantage of an indigenous knowledge system is the coherence which local population 
perceive, understand and integrate interactions between the different components of the 
milieu in which they live. 
Integration of technical knowledge is particularly encouraged by the assimilation cif the 
rural society by national and international social and economic systems. From the 
analysis of traditional shallow wells and water pans in Kajiado district, it is evident that 
the knowledge for developing these installations has been learnt from association with the 
Mbulu people of Tanzania. This is indicative of the fact that the knowledge available to 
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people is the outcome of processes of transmission and generation which have occurred 
both within and beyond their local environment. In the process, assimilation of external 
knowledge and its integration with existing knowledge becomes a continuous process. 
Indigenous technical knowledge is continually revised, as society acquires more 
I .. 
experience-knowledge. In the process, a community develops a set of beliefs and values, 
based upon the experience-knowledge, that are both practical and flexible. However, 
indigenous technical knowledge may be ignored, being perceived as inferior, and this 
result in i~effective integration of knowledge. This may lead to agents of development 
having less confidence in indigenous knowledge. 
4.3.3 Age Factors in Participation on Indigenous Knowledge Passage and Practice 
[ . .' 
Among the Maasai, the right order of things is governed by virtues of reverence in 
relationshi~s. The venerable elders can find and establish the right order of relationships 
among men, with the reality around and with the divine. The changing world is upsetting 
things, as they should, with the resultant effect of changing the role of the elders. As a 
result, the traditional splendour of the elders is being dimmed. The elders acknowledge 
this, but with some pain. In the research, the Maasai statement Etaa ilmoruak kulikai 
engarie nkarn - 'meaning that elders are not what they used to be' were aired by many 
elders. Anpther similar expression recorded, etimira enaret enkai - literally meaning 'it 
chased the spear the other - 'the other' referring to money, the gun or the pen. The unease 
lies in the relationship between knowledge and reverence. Studies in Kajiado district 
reveal that older generation gives way to a younger one rather gracefully in new political 
matters. The failure lies in the fact that with the advance of knowledge (engeno), 
reverence (enkanyit) goes down. The elders discuss the issue but find the process as 
irreversibl((. In the argument that knowledge can grow and reverence be maintained in 
pride and place, the elders respond by saying eton ebaiki? (is it still possible?) This is 
taken to imply that the process of 'knowledge up, reverence down' cannot be stopped 
anymore. 
The Maasai traditional society within the changing world cannot provide all satisfactory 
answers. The changed economic situation, the realisation that Maasai are to be part of the 
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wider world, the failure of the elders to find enkitoo is a cause of psychological stress 
J 
which is expressed in terms of having to find a cure from the outside. There is mental 
disturbance seeking release in olpeko and mental agony seeking release in drinking, , 
which was traditionally reserved for the venerable elders and for ceremonial occasions. 
It will be fPpreciated that change of the position and role of the women and that of the 
elders, two groups traditionally highly regarded and respected will again have great 
influence on the position and roles of other groups. In some areas the i1oibonok are 
I 
cashing in on this battering of traditional life. Their motives are greed and power. In the 
present vacuum they are successful in creating fear through esakutore and the threat of [ 
their curse. 
4.3.4 Indigenous Social Structures in Water Development 
What em~rges from the field interviews is that in the Maasai pastoral society, the 
communal sharing of water resources is a manifestation of a tradition that an individual is 
first and fpremost part of a corporate whole. Communal attitudes are of more importance 
than individual needs. Individualism is socially unacceptable. The practice essentially 
encourages the virtues of neighbourliness, mutual concern and collaborative involvement 
I 
to provide a network of opportunities and management systems appropriate for the 
peoples' sl,lrvival in the harsh and unpredictable environment. Table 4.2 shows that even 
individually owned water supplies are used by other members of the community. 
Table 4} Utilisation ofIndividually Owned Water Supplies . . . . 
.. '." Responses In % of the Total Number of Water suppnes: 
Type of Water SUpply . NumberofWaterSuppfles"' I Shared_Others UsedbyOwnerIlnly' 
Soreholes '. 65 78%· . 22% . . 
Shallow Wel~ 1392 100% 0% 
Dams 2 '100% 0% 
Water Pans 10 100% 0% 
Roofwater Harvesling lOT 71'1\' 28% 
Haflirs 53 . 100% ()%. 
Ponds 91 . 100% ... 0% 
Source: Author'r survey 
Apart from sharing of resources and collaboration among individuals, this traditional 
behaviour reflects optimised interactions, which characterise a group (rather than an 
individual) as the basic unit of social and economic production. In the process, the 
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communit~ collectively collaborate in the formulation of vision and action to resolve 
perceived needs. 
The development of the different water supply structures is associated with dryland 
practices. The practices have created complex social structures, which in themselves have 
regulated and conserved natural resource bases over time and helped successfully to share 
the outputs from them. The inhabitants have within limited boundaries shown that 
improvements must rest on appropriate social and technical changes, which must be 
carefully . fhosen, initiated and implemented in order for the improvements to be 
sustained. Successful interventions are therefore most likely to succeed when they deal 
appropriatrly with all aspects of the existing systems. 
4.3.5 Indigenous Management System of Communal Water Supplies 
In the partoral areas, the approach to development and management of water as a 
common property resource incorporates the issue of land, ecological and geographical 
factors ~ecting utilisation. Collective action in management is determined by variable 
factors of scarcity and risk. To define the rules needed to regulate the usage, a distinction 
is made getween the various conditions, which justifY use of the resource, such as 
friendship, membership of a clan, social association or even charity towards the poor. 
Utilisation practices then become one indicator of the strengths of indigenous systems of 
management. The strengths of these traditional rules and regulations relate to the careful 
use and the preservation of available water, and are instrumental in controlling excessive 
I. 
consumption, even with the provision of extra water facilities. 
The theOl"X of the 'tragedy of the commons' proposed by Gerald Hardin theorises that it is 
in the interest of each individual to maximise use of communal resources and benefit as 
an individual. The theory assumes that the individual does this while incurring only a 
small share of the costs in terms of depletion of the total resource. This, it is argued, 
would result in disastrous effects on the communal resources, caused by the absence of 
regulation of the resource use. 
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Whereas the theory has generally been repeatedly used by the Kenyan government to 
support th,e view that either state regulation or private ownership of property are the only 
ways to ensure sustainable and economic productive land use, adherents give little 
recognition to the fact that there is cooperation between individuals of the Maasai, 
l. 
providing adequate management. Both open access and common property, water resource 
use is regulated by local institutional arrangements. The open access principle may grant 
individuals privilege of access to the resource but not exclusive rights to its use. In 
contrast t9 this, under a common property regime, members of a defined group have 
mutual rights and can exclude others. In practice, attitudes to access are changing with 
the coming into play of private and state ownership of property. Where traditional 
institutions and management regimes have been eroded and pastoral resource practices 
have been abandoned, Hardin' s school of thought reflects the need for assurance of 
property rights given the changing socio-economic, political and cultural climate. In this 
sense, eff"F,ctiveness of local level self-governing institutions is seen not only as 
potentially instrumental in optimising resource management but also in furthering 
development. The indigenous common property systems provide in effect long-term 
grassroot institutions, which promote participation in development and decision-making. 
This enc3urages sustaining collective action significant in the common resource 
management approach. Recognition of this in development interventions facilitates the 
transfer of policy formulation and averts instances of state policies undermining local 
initiatives. 
Case Study 4.1 shows that sedentarisation of patoralists brings in changes in attitude. 
There is emergence of individualism, commoditisation and commercialisation of water 
'. 
resources, as opposed to the times there was communal water source ownership. One of 
the ways Jhe adaptive changes have affected the operations of traditional organisations is 
in the amount and complexity of conflicts that have come in their wake. The new 
conflicts may be quantitatively beyond the coping capacity of traditional institutions. 
They may be so novel as to lack traditional precedents as a basis of resolution, or they 
may call for arbitration in alternative institutions where the aggrieved parties perceive 
I 
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fairer tre,tment. All these cases impair the reproduction and efficient operation of 
traditional mechanisms of conflict resolution. 
Land tenure changes may have been among the main sources of new conflict among the 
I 
Maasai. One problem with the privatisation of land and unequal distribution of ownership 
rights has been at the level of the rationale for ranch boundaries. In many areas of the 
district, the boundaries were drawn arbitrarily. Where consideration was given to 
assumed traditional rights, often enclaves deriving from the seasonal migration camp 
(elalia) rather than the Maasai locality (enkulolo) was used in the parceling of land. This 
led to the conflicts between the different Maasai communities. 
I 
Part of the conflict appears to evolve around the legitimacy of traditional institutions 
when sonre people would rather seek the focus of arbitration that offers the greatest 
prospects of their winning. This can involve taking cases locally lost to a government 
cought. T~e alternative is an instance where individuals view conflicts deriving from new 
adaptive behavior as basically within the jurisdiction of traditional institutions of 
arbitration. The Maasai institutions for conflict resolution are weakened when the range 
of problems to be resolved go beyond the jurisdiction of traditional organs. Conflicts 
have seen an increased appeal to government coughts for resolution. As new conflicts 
have increased, traditional institutions of justice have been hard pressed. 
Case Study. 4..1 ResourceTenure.CL s 
Effects oJChanges in Resources TenureinOlkinos and Embolioi Group Ranches 
Following the creation of individuatparcels of land; boumtarieshave been marked and: access is 
controlle<lThis has created property rights over any resource, inevitably involving.thepower to 
... exercise Jights:loexclude non-owners. Thecreationcofprivate property and the,commoditisationof. 
water had:ledtothe undermini~ofrelalionships ofreciprocity;andof indigenous hardship surviilal. -' 
mechanisms: Under the customary·laws;none·could·deny another·water. However; thecreation-rif· 
boundaries .lras·meantthat·those·close·bthe river'control'usage of the waler'in:the'dry'rivers: .. 
Those near the rivers sell sand that store water for.t/II!.shallow wells. Those in power have made it . 
a point to .ac~uire land close to communal water points such·asboreholes. In theJinatanalysis;:the· .. 
weak are.-charged for using. the .. water.-sources. The: biggest .losers in the scenario.have·been .... 
women who have-to make a caserocoUeetdomeslicwateF: 
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4.4 Gerder Roles in Indigenous Technical Knowledge 
4.4.1 Gender Bias in Indigenous Technical Knowledge 
Part of the research focused on the likely gender bias in indigenous knowledge. The , 
, . 
stereotype set to be verified was the common indication among the pastoral women that 
the women do not have indigenous knowledge in water development and related resource 
I. 
development and utilisation. The main objective was to verify, validate and record the 
indigenous knowledge of women among the pastoral community, with the emphasis on 
knowledge rather than skills. The research involved structured interviews and field 
surveys with 25 women, with additional in-depth interview with 10 of them. The findings 
were then compared with the recorded knowledge of men and the classification systems 
enumerate~. in the research in order to find similarities and differences. The 
demonstration was that women posses almost the same knowledge as the men. All the 
women said that they learnt their knowledge from their parents and exposure with the 
, 
entire community. Apparently, there was a considerable transfer of knowledge from men 
to women. However, even more evidence points to' a dialogue among the women 
themselves, in which a new ideas and the experience are shared with respect to the 
success or failure of certain undertakings, making the knowledge they have acquired 
uniquely their own. 
This is contrary to the farming community, where the knowledge on the soils with 
characteriftics was found to be known by all gender on equal basis. Men and women 
were found to use the same names for soils and their characteristics. They all could tell of 
the water retention characteristics with different soils and the individual usefulness of 
each soil type. Differences only arose with age, with the older having more and precise 
knowledge than the young. 
\ 
One lesson of this part of the research is that a thorough understanding of the client 
communi~ is a prerequisite for development. All stakeholders' views that are rooted in 
an individual's life experiences must be taken into account, even those that are only 
marginally different. Every group with knowledge should be represented, if divergent 
knowledge is to be explored and utilised as a part of the community's cultural capital. 
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The varier set of perspectives allows for a deeper understanding of the problem, 
providing a solution that benefits the whole community. 
4.4.2 Women Invisibility in Development 
ECOSOC (J 999) identifies invisibility as an obstacle hindering women from realising 
their full potential. The invisibility is as a result of prevailing socio-cultural restrictions 
l. 
that perpetuate their marginalized situation. This disregards the natural fact that 
knowledg, of women's roles may provide the basis for identifYing the constraints and 
opportunities for promoting their welfare and aspirations. The situation can only be 
gained by studying the socio-cultural environments of the women. This entails analysing 
the labour and household dynamics and decision-making. 
In a workfhop comprising of six men and nine women to discuss the different roles for 
the two gender, it was found that both women and men play triple roles (productive, 
domestic tndcommunity). Women and men spend different proportions of time on the 
different roles. Status of different roles and tasks is different for men and women. Though 
women do productive work, it is often taken as lower status than men's. However, the 
! 
position was seen to change if a man does something a woman does as it gains higher 
status. 
The limitation in the analysis was that the whole consideration did not take into account 
arduousne~s of the tasks involved in the 24-hour cycle. Table 4.3 shows the timing for 
activities carried out by both gender. Women are noted that they are entertained while 
working ard thus have no specific timing for entertainment. The men spend their leisure 
time in drinking alcohol, and conversing with others. Women also get involved in petty 
jobs such rs beadwork for income generation. In the final analysis, the work designation 
can be summarised into four categories, namely productive, reproductive/domestic, 
communi~ and sleep or leisure timework. 
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Table 4.3-Gender Roles a-mongtbe Maasai . 
Task Mail 
Sleeping' . 
Productive Work 
Cooking 
Household Chores 
Meeting; 
Childcare.. . 
HusbandlWife care· 
Entertaimnent· 
Source: Authors survey, (1994) 
4.4.3 Maasai View on Women 
I.. 
6 hours .. 
91h hours 
- hours 
- hours 
1 hour 
Ih hour. 
Ih:hour .. 
61/ 2 hours' 
Woman 
5 hours. 
5 hoors.-
3 hours-
5 hours 
I hour 
11 hours . 
2 hours· 
- hours' 
Once during the research process, a Maasai man, in a direct indication that an outsider is 
not aware of the cultural ways of living for the Maasai retorted, 'You are an outsider, 
may be peeping through the fence at us, but you will never really see, for you will never 
get through the fence'. This was in reference to the suggestion that women have 
t. 
knowledge as that of men. This line of reasoning has the implication that the world of the 
two genders is wide apart_ For the pastoralists, there is no partnership in the western 
) 
sense of the world. Fundamentally, to be a woman means to become a mother and to 
fulfil the rple of a mother. A woman is taken a mother from her earliest life. A girl is 
mother to the children of her homestead who are younger than herself Later on, if she 
cannot have own children, she is made to adopt them, to become her own_ A family'S 
I. 
nucleus of relationship is that of mother and child and not that of husband and wife. The 
husband is the head of the gate, but he is divided in terms of his gate. In each house, 
I 
however, there is unity in mother and child. A woman, does not express loneliness for her 
husband, ,nd she is lonely for her child. In the latter she finds fulfilment Her name will 
be that of her first child, and referred to as Ngoto ngania - mother of so and so_ Her 
fecundity is more than being mother in a biological sense. 
I 
In work, the women's part is sharply distinguished from that of the men_ The women 
build and maintain houses_ The men build and maintain the cattle kraal_ The women look 
after the children and do so without the interference of the men when the children are 
young. The organization of the children initiation, marriage is the men's responsibilities. 
It is the women's task to milk cows, while the men who see their health, food and water. 
172 
She is to yrovide food for men, children and herself, in that order; or rather she is to 
distribute what she is given, for it is the responsibility of the men to provide sufficient 
food. The women provide water for domestic needs (irrespective of distance, source 
reliability and the mode of transport) firewood and shopping for groceries. 
4.5 Application ofIndigenous Technical Knowledge 
l. 
4.5.1 Indigenous Technical Knowledge in Groundwater Exploration 
4.5.1 (i) Biophysical Groundwater Exploration 
Scientists have long been sceptical of dowsing (also known as divining). Many consider 
it to be n~thing more than self-deception, resulting from autosuggestion. Some relegate it 
to the realms of paranormal, but others believe it is a low-cost and often highly successful 
method to locate potential well sites. One rural water supply in Sri Lanka claimed it to 
the most effective method with near 100% success rate of locating well sites 
(Schleber!\er, 1986). The method is reported to have been able to pinpoint the site with 
accuracy of down to 10 cm and in detailing the general width of the aquifers. It could also 
determine the flow direction of underground water, assist in establishing the depth of the 
static water level at points where two or more aquifers intersected, and, pin-pointing 
intersectinr points of aquifers. 
There are some grounds for scientific explanation of the dowsing method. Just as any 
animals have a sense of magnetism to help them to navigate in the absence of other clues 
(e.g. honing, pigeons, bees, whales) the human body may also have ultra-sensitive 
sensors of this kind. Magnetic (or other earth-potential) anomalies, caused by conductors 
in the sub-surface, may trigger a muscle reflex, which is accentuated in a simple 
movement of any implement held lightly in the dowser's hand. 
A number of dowsers claim, however, that they can predict the groundwater level, 
quality, and the potential yield. However, there seems to be little scientific evidence that· 
these claims can be substantiated. Reports of controlled experiments into actual 
application of the dowsing method, while occasionally showing substantial success, have 
also indicated expensive failures, suggesting that some dowsers are less successful than 
they would like to believe. One case in the research was use of a Mbulu person from 
I 
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Tanzania to locate and hand dig shallow wells, whose association with the Maasai in 
shallow wells development spanned five decades. In one instance, he managed to site a 
well in an area where there appeared to be an underground crack (marked by a line of 
acacia trees), he was in the end unable to strike water. Use of an EM34 Geonics 
Equipment made it possible later on to relocate the well some 20 m away from the other 
1 . 
point. the new site was drilled and yielded substantial amounts of water. If dowsing is 
thus treat~d as a profiling method, the result will primarily indicate sub-surface anomalies 
and additional data will be needed to confirm the exact nature of the anomaly. 
4.5.1 (ii) Worship of God among the Maasai for Water and other Resources 
The commonest way of worshipping Enkai (God) is through prayers. They also worship 
Him through libation and sacrifices. The Maasai have no designated structure or building 
for traditional worship. Instead, they worship God in any place and at any time. However, 
during sa'(rifices they do it under a particular tree. In times lack of rains, the Maasai 
would pray to God to provide the rains, and heal the land. 
4.5.1 (iii) Maasai Sacrifices 
The purpose of Maasai sacrifice is to worship God and thus make him happy. In this way, 
a comm'1cation with God is established or maintained. Sacrifice is also seen as a means 
of restoring broken ties with Enkai (God). The Maasai believe that grave problems or 
calamities such as severe drought, an outbreak of disease, and infertility, are God's 
punishment on account of being wronged by the community. Thus when there is such a 
problem, the Maasai would offer sacrifice to God as an act of propitiation. The 
I. 
community also offers sacrifices as an intention to beseech God to protect the community 
and to bless it with good health and riches of both children and cattle. 
4.5.1 (iv) Sacrifice for the Rains 
The sacrifices for the rains fall into the category of empolosare. This term refers to the 
act of tearing or dividing of the skin and of meat. It is an act that implies slaughtering and 
thus classified as a blood sacrifice. The blood sacrifice is done when there is a prolonged 
drought, calamity (such as war or epidemic, infertility or miscarriage or certain 
communal ceremonies) (Tarimo, 1996). 
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The symbolism of empolosare is that the blood sacrifice is offered to Ellkai a gift he 
originally received from Him. Livestock, which is traditionally believed to be given to 
the Maasai by God, is of high value as it means life to the Maasai, as it is a source of 
food, drink, dress and house. Thus the best domestic animal is offered to God. 
i 
The Maasai have no building dedicated to Ellkai (God). However, they have places, 
which are considered suitable for offering sacrifices. Such places may differ from one 
Olosho (sub-tribe) to another and from one kind of sacrifice to another. However, the 
common places are beside a sacred tree and preferably, near a stream or another water 
source. the commonest tree under which sacrifices is offered is Oreteti (wild fig tree). In 
the absence of the Aureate tree any of the sacred trees are considered suitable. These 
I. 
include Oloiriell (wild olive), Oltukai (wild palm), Oltarakwa (cedar tree) and other local 
trees such as Oseki, Olkokola and Olmisigiyio. 
Usually, a rough enclosure is formed at the site to constitute a sanctuary. In the sacred 
place, murfers, sorcerers, or ritually unclean people are not allowed to join in the process 
of the sacrifice. The animal for empolosare must be a sheep or ox, rarely a he-goat. These 
animals ru;e regarded as clean. The animal chosen must have a uniform colour such as 
black or brown. These colours are considered to be sacred and representing the 
sacredness of the sanctity of God. The animal must also be without any blemish, not too 
old, of good size and a very good looking in all aspects (oata empukulloto sidai). There is 
no official minister of the sacrifice. One is normally chosen, who should be without any 
physical deformity, not a murderer, not born out of wedlock or uncircumcised mother, 
and one w~o is ready to remain peaceful and without sex for at least a the night before the 
sacrifice. 
4.6 The Maasai Indigenous Technical Knowledge Integration 
4.6.1 The Maasai Movement 
Historians trace the Maasai back to the lands of West of Lake Turkana, from where they 
moved southwards five to six hundred years ago. In the 17th century, they occupied the 
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Serengeti plains and Ngorongoro Crater in Tanzania. But they were not the first people in 
these lands. On their way south the Maasai displaced, by-passed or absorbed peoples that 
inhabited lhe plains before them. Where the IItatua, who figure much in Maasai 
ethnogeny were difficult to overcome. The excavations found at Norosura reveal that 
pastoralism was practised in the area as early as the first millennium B.C. (Jacobs, 1972). 
I. 
At the waterholes amid the Ilkerin hills there were found stone implements, which the 
Maasai dip. not know their use, nor where they came from. They did not know the origin 
of the waterholes themselves, those and the ones a couple of miles further south, apart 
from that they were built by the Iltatua. 
The Sonjo, who are ofBanyu origin live near Oldoinyo le Nkai in Northern Tanzania live 
in the mi1st of Maasai as an independent people. They engage in irrigated agriculture, 
breed goats and sheep, but do not own great herds of cattle. In the process, they share 
water and related resources. When the Maasai grazing is not in danger, the Maasai and 
Sonjo live in peace and harmony. Around the Nguruman hills inhabited the now extinct 
Iloogolala section of the Maasai. The Iloogolala were wiped out before 1840, the main 
battles having occurred in Matapato and what is now Loodokilani to the east of 
Nguruman. Nguruman may have derived its name from the Maasai akur, which means to 
trample, to soften or, to pulverise. They are reputed for the introduction digging of the 
permanent traditional shallow wells along the river valleys. This has now become a 
feature of the Maasai peoples as a whole. 
There is a continued trickling movement northwards to Empakasai on the Nguruman 
escarpment in Kajiado district by the Pagasi people. Alan Jacobs shows that most of the 
people nOf living on the escarpment are of Sonjo origin (Jacobs, 1968). Yet the language 
and social organisation is Pagasi is Maasai. Their immediate neighbours are the 
Loodokilani Maasai. Politically they form a Maasai Olosho. For the Sonjo, Pagasi is an 
intermediate stage to become cattle-owning Maasai. 
The other important group among the Maasai are the Iraqw or Mbulu (Oltatuani, pI. 
lltatua)) people from Tanzania. They belong to the Cushitic language group. Their 
associatio~ with the Maasai, particularly in the Second World War led to the 
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development of the pennanent traditional shallow wells along the sandy rivers. Today, 
they are present among the Maasai, with whom they have intennarried. They continue to 
offer services in the field of developing traditional shallow wells for the Maasai. 
4.6.2 In~igenous Irrigation Pastoralists Practices in Kaj iado 
All over East Africa, irrigation has a complex and dynamic history. Indigenous practices 
appear to \lave been widespread in the pre-colonial period and some have persisted to this 
I 
day. These have their own dynamics of growth, innovation and decline. Furthennore, the 
introducti~n of irrigation practices by outside developers is by no means new, and there is 
already a history of innovation and attempted induced change. Knowledge of these twin 
dynamics pr indigenous and induced change is fundamental to an understanding of the 
context within which contemporary change occur. 
A review of literature on the irrigation practices in Kajiado show a deliberate attempt to 
! 
marginalize the indigenous technologies. All technical reports indicate on application of 
water to crops by means high level of technology, and its removal by drainage. In 
general, there is however a lack of writing on the important aspect of indigenous 
agriculturf practices in East Africa (Richards, 1985). What exists largely is a tantalising 
fragmentary series of indigenous pre-colonial irrigation practices, some of which have 
survived tF the present day. These range from fairly sophisticated responses to flood 
regimes in river floodplains to complex and extensive canal or furrow systems. F onnal 
irrigation ~evelopment, and the social and economic implications of recent droughts and 
associated relief responses, such as fonnal rainwater harvesting schemes and drip 
irrigation rdertakings may reduce the current practices. 
Evident is the fact that the association of the Maasai with other communities resulted into 
adoption of technologies that are still practiced in the locality. In particular, the 
association with the Sonjo people as Case Study 4.2 shows has been significant in 
knowledge acquisition by the pastoralists. 
I 
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Case Study 4.2 Iutroduction of Irrigation Systems for the Maasai 
The SonjQ!mgation Technolog~es 
The Sonjn-irrigation cluster is:placedto.the.not1boUanzania.Jrrigation is canied.outinaseries_oL .' 
Sonja .villages 10 the northwest of·lakeNatron using spring. water carried in earth cimalSbifurcatiilg 
from the .main· stream withlow-earth-and-stone'dams: A number-of crops,-whicltinclude-Iarge~ . 
sorghum ~elds, vegetables andtobacco,are grown. The irrigation cultivation of he Sonjoviltages 
as is see~toda)'was carried out in the 1840s as r8P.ortedinSutton, (1978; 1986), Evidence~ies 
.100. kilornetres:to. the south:oftheSonja:areawherethereare.abandonedirrigationJurrows;:the ." 
sites having-been abandoned·iil-the-lateSeventeenth-cenlwy.-lrrigation came.from·a-series·of· 
streams ~aitling· gorges in, the· escarpment face;· diverted-into lengthy canal· whose' banks .-
incorporated a considerable amount 'of stone, presumably by some kind of dam: Some of these' .. 
streams ~enow dry. TechnoJogicallysimilar irrigation is recorded at Pagasi,belowNguruman 
Escarpmoots:(Jacobs, 1968). Therecis oraLevidence:of:the:occupation of Pagasi .since:theJ 836.by 
people woo; although they speak Sonjo;canbecculturally:definedas Maasai.:lndeed,there.isa .. 
strong4listorical pattem of temporary and permanent· occupation of many irrigation sites along the.: , .. " 
Rift ValleyJJy-Maa-speakers arretconsequentfy a-close' connection between irrigation: cultivation' .. . 
and pastcj!:alism.The Chagga.people.to .the southeast and east of Mt Kilimanjaro.del/e1oped.an . 
. . . .. 
extensiveJtirrowsystem to irrigate bananas, coffee: and cereals (Pike, 1965; Masao,1974~ The. 
Taita.HilI$ .and-the Usambaraalso :practised:furrow. irrigation. .AII.these have: had :strong: historical. 
links with neighbouring Maasaipastoralists;· 
{' 
Literature shows of imposed technologies for the pastoralists. Case Study 4.3 describes a 
situation for Baringo. It indicates that development planners commonly assume that 
projects o~ initiatives can be introduced into communities without history. The fact is that 
J 
all communities have a long history of cultural and technological change, brought about 
by internal as well as external forces. New ideas will invariably be compared with those, 
!. 
which work already, and attempts at extremely induced change are likely to be treated 
with circumspection and interpreted in the light of past experience of outside 
! . 
interventions. In Kajiado, such interventions, which have been sponsored by governments 
and agencies, have rarely been benign, making the suspicion and lack of enthusiasm 
displayed by the recipients of further externally prompted innovations perfectly 
understandable. This has been self evidently been a problem in the filed of irrigation 
J 
development in the rural Kajiado. If irrigation development has to be tacked, with 
success, it must be recognised that in many cases irrigation is no way wholly new 
technology in the rural areas, but also that past experience of the local people in that 
technology has been dynamic. This dynamism lies in the socio-economic context of 
L_ 
indigenous change and the nature of past attempts at development 
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Case Stud' 't3"Iildi enous andlDl osedTech-nolo ies 
Indigeno~.andlmposed Irrigation Systems In 8aringo _ 
Going by Kraft (1854) and Farter (1882),ctheirrigation.practices.pre,.dates the late: lath Century. By 
t840s,.the ViUages of 11 ChalllUS-people, situated on·the banks·of:the rivers Perkerra cindMolohacJ; 
become ~af resting places· for the· merchants· trading the East African interior:-Bouldef'and- - . 
brushwoop dams were constructed"' across the rivers; drawing water to be carried fora.. . 
consider~ distance across the flats to irrigate an extensivelield covering several square miles.·· 
The success:of indigenous irrigation in the 19th century was dependent upon the·linkages,between 
irrigated cultivation and pastorallsmascomplimentary. systems of production. Identity-was based .. 
upon the domimlAt production activity; those wIlo· irrigated-were·1I Chamus while·\hose·llerded 
.. cattle-weir not Mobility and flexibility inthe'sociai-relations-governing access'ro-each'seclor were~ 
the cruci~ynamics. . . 
The picture. of flexibility in the:indigenous.systemof thelLChamuscontrast sharpty with the modeL 
. -ofirrigatien-develepment which evolved in·Baringo;·and elsewhere,-during the-colonial-period,--aFld --
has been .carried over into -the-era- ot-modemdevelopmentplanning. The-imposed: model·tTas 
irrigation ~.a closed systemofproduction,liasedupon settled,.sedentary, penmanentcultivators, 
who are ~tomeet the subsistence requir-emenlsoftheir·households while producing-cash crops_ 
for distant markets 
When colpniat-ofIiciaIs began 10- investigate-thepotelltial for development ot-modem- irrigatiorrin~ -
Baringo <!Urtngthe 19305, the.paslexperienceofJrrigation.ifithe area was consiaered:tobeofno·-
significance {Carrick and Tetley,1936).Whatwaslobeexperienced is thatindi!RffiOus 
technologies-are- not perpetual,: as:1l1ey-.change,: evolve, expand, . contracLand:everldie:ouL-
Identifying-the dynamics behind- these-shifts-should -be-of relevance to the-plannilljl of modern- - . 
develo nt· 
Indigenous and imposed irrigation schemes operate from quite separate and conflicting 
sets of p1nciples. However, the examples of extant and extinct indigenous irrigation 
systems have a self-relevance for the development of modem irrigation. It would be 
impossible to replicate the physical structures of such schemes over large areas as they 
are too frequently geologically and ecologically particularistic, and they are relatively 
few sites, which offer the potential for irrigation. However, the data and information 
collected in the Loitokitok area in repairing and improving some of the indigenous 
furrows, fpr modem developers to assist in the structural maintenance of indigenous 
systems. 
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4.6.3 The Indigenous Technical Knowledge Expertise of the Blacksmiths 
I 
(Ilkunono) 
The I1kunono (blacksmiths) occupy a particular position determined by tradition, 
reputation and economic activity, in that order. Once born of I1kunono, one is always one 
even if one does not practice the art. The reputation of the I1kunono is rather ambivalent. 
They are both feared and respected. They are avoided and at the same time treated with 
circumspection. The impression is that the I1kunono are treated as inferior and are even 
disdained. Yet some of them get quite a reputation on account of their art and 
craftsmanship. The tradesmen are the ones who make traditional metal tools for 
developing water sources. They also make other implements such as spears, which at 
l 
times serve as tools in the maintenance of water sources. Though their place is threatened 
by mode'f technology, their knowledge is crucial in making appropriate tools for the 
traditional sources. They could be inspired further by showing them the modem ways of 
making tools to fit with the sources being developed. Their knowledge of the soils and j 
environment can turn to be useful in pointing at soils of particular water importance. 
Interviews with them revealed ample knowledge on soil materials that could be used to 
seal leaking water pan and dam surfaces to reduce leakages. 
4.7 Environment Utilisation for Livestock Management Among the Maasai 
Pastoralists 
The rationale for undertaking ethnoveterinary data and information alongside livestock 
water user in this research is based on the premise that the Maasai people exemplifY a 
good coexistence with livestock. The way livestock are watered and grazed has a bearing 
on diseases that affect livestock. The knowledge of water resources and development 
I. 
relates very much on the indigenous technical knowledge possessed by the different 
gender. On the whole, the Maasai live by and for their livestock (Ole Lengisugi, 1994) 
and traditionally all their food is almost entirely derived from them except for occasional 
supplemenjation with cereals. Moreover, cattle among the Maasai are a status symbol, 
conferring upon an individual power and prestige in the eyes of the tribe. Livestock has 
always represented the ultimate form of wealth as well as the primary means of 
subsistence (Jacobs, 1965). Consequently, the Maasai have acquired an empirical 
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knowledge that holds practical value with regards to livestock management. It is 
J 
therefore, not surprising to find that traditional veterinary medicine and livestock 
management practices are deeply rooted in Maasai culture. 
! 
The extensive knowledge of Maasai on the large variety of fauna and flora in their land is 
vast. Thif is well related with their intimate knowledge about livestock on their 
behaviour, feeding habits, production characteristics and methods used in managing their 
diseases. This knowledge is shared among the members of the Maasai community 
although it varies with age, aptitude, economic and social class of the individual. This 
informatiop is picked by the individual through knowledge accumulation passed down 
from generation; knowledge modified through contact with other cultures and, 
progressivf learning of the environment (Niamir, 1990). 
Success of pastoralism stems from well-adopted principles and strategies designed to 
overcome the harsh and variable conditions dominant in arid areas (Oba and Lusigi, 
1987). The intimate knowledge of the environment common to pastoralist allows a 
greater flexibility in decision-making and an enhanced ability to utilize all resources 
available, water being of special consideration. 
Not all M,aasai ethnoveterinary techniques provide effective or ideal solutions to animal 
health problems. For example, the practical value of spiritual divination as treatment for 
cattle diseases is at best dubious. Nevertheless, it may at least comfort worried 
I 
stockowners and in some instances serve as important social and ideological functions. 
Some traQitional practices and beliefs may be harmful to the animals and/or human 
I 
beings. For example, the Maasai, unaware that anthrax is communicable to people, eat 
the flesh of the diseased animals and thus endanger human lives. However, there are very 
I 
few deaths children are immunised before birth from anthrax by making the mothers 
consume in bits anthrax contaminated meat. 
There is rapid loss of ethnoveterinary medicine, attributed largely to the fact that the 
older people who hold a concentration of the knowledge are drying away and the herbal 
plants are being reduced dramatically as both human, livestock and wild ungulate 
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populations increase in Maasailand. Another reason given during the participatory rural 
appraisals and rapid rural appraisals is that the young people having gone through formal 
education are abandoning indigenous techniques. In the past a strong form of traditional, 
formal and informal, social control by elders allowed an enhancement of coordination 
, 
amongst the community members. Also, at the moment there exists an overt antagonism 
between the wide range of indigenous adaptations and knowledge and the scientific 
knowledge and technology perpetuated by development institutions, academicians, and 
modem s~ciety in general (Tadingar, 1994). This, together with other diverse reasons 
have been adduced to account for numerous failures of post independence development 
projects i~tiated in pastoral areas. With regards to animal health, Morris (1988) cites low 
degree of commercialisation, high disease challenge, poor infrastructure, absence of 
technicalraff and low prices for animal products. Akabwai (1992) blames the poor 
success on the failure to involve the recipient community members and recommends the 
need for a particular extension approach, which should be harnessed into existing pastoral 
leadership structure. In the past conventional veterinarians have dismissed traditional 
veterinary techniques as ineffective, illogical and retrogressive for the simple reason that 
some of the techniques appear at first glance to be irrational or superstitious. On the other 
hand, the pastoralists have accepted often with suspicion and caution, conventional 
interventions in the management of animal diseases. This bilateral mistrust has led to the 
numerous failures characteristic of disease control programs in pastoral areas. However, • 
with the advent of ethnoveterinary medicine as science, it is increasingly being realized 
that man~ of the ethnoveterinary techniques do have practical veterinary value and 
constitute highly rational adaptations to local economic and infrastructural conditions 
(McCorkl~, 1992). 
Traditional veterinary techniques reflect the peoples values (economic or otherwise) and 
attitudes towards their animals and hence often constitute sensitive environmental 
adaptations that contribute to disease prevention and furthermore, have the advantage of 
being invariably cheaper, more accessible, readily understood and easily adopted to local 
I 
realities than the conventional style veterinary medicine. As Campbell and Migot-
Adholla (1981) states, there is need for integrated and appropriate strategies for the 
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development of pastoral areas, which should be based upon an understanding of the 
ecosystem and the socio-economic characteristics of the production system as well as the 
interaction between them. 
4.7.1 Conventional and Indigenous Disease Management Practices 
The Maasf concept of disease aetiology closely resembles that of other pastoral groups. 
The cause of cattle diseases as in human is thought to be either physically natural derived 
or divinelr (supernatural) derived. The physical factors the Maasai associate with 
causation of bovine diseases apart from watering animals in some particular watering 
points include, presence of arthropod vectors; grazing animals on certain plants; soil 
associated diseases and, arthropod vectors. 
The Maasf modes of treatment are multiple and often overlapping. The treatment modes 
are drawn from both traditional practices (ethnotherapy) and conventional veterinary 
therapy. The decision of what treatment to give in each instance is a carefully thought out 
one, the' criteria used being the predominating clinical symptom. For example in 
trypanos0pliasis suspected cases and labours breathing are treated with conventional 
methods. On the other hand animals showing nervous signs especially paralytic illnesses 
are usuall1' cauterised or given herbal concoctions. All treatments including injections are 
carried out by the Maasai herders themselves. However, mass vaccination campaigns are 
carried out by the local veterinary personnel. 
The Maasai pastoralists practice some indigenous techniques of preventing certain cattle 
diseases from occurring. Broadly, these include ethnovaccination, segregation, avoiding 
I 
certain areas and burning vegetation. For ethnovaccination for black quarter (Entemelua) 
and Anthrax (Emburuo), affected parts (showing lesions) of animals that have died of 
black quarter are boiled in water overnight. The supernatant is cooled and given, orally, 
to the hefthy animals. There are certain designated areas, which the Maasai pastoralist 
avoid when grazing their animals. A good example is the Nguruman escarpment, which 
is associatrd with a very high incidence of ndorobo (trypanosomiasis). However, at times 
they may be forced to take their animals in such areas especially in times of severe 
drought. 
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4.7.2 Indigenous Technical Knowledge on Environmental Health as a Determinant 
I 
in Water Supply Sustainability. 
Pastoralism has a sound ecological and health basis, closely associated with the 
environment. The benefits derived from a water supply are dependent on the entire 
communitr. The low population density and mobility of pastoralists often protect them 
and their livestock from some of the communicable diseases associated with long-term of 
settlement, such as geohelmiths (soil based parasitic worms) and brucellosis, which are 
intensified by lack of water. The introduction of commercial development for the pastoral 
lands pushfs the pastoralists to drier areas or denies them water and grass. This restriction 
on land available for free movement of humans and livestock limits the options available 
for seasonal migration as a survival strategy. 
The Maasai pastoralists appreciate the spatial and temporal restriction and distribution of 
diseases. Local knowledge correctly shows that several physical factors are associated 
with the causes of bovine diseases. The understanding that certain diseases are more 
common puring particular seasons is important for water source utilisation and 
maintenance, which spread diseases such as trypanosomiasis (ndorobo). Trypanosomiasis 
affects both humans and livestock. Trypanosomiasis disease is known by the local people 
to be generally restricted to the upper grounds of escarpments, along the rivers and 
streams ~d where there is thick or dense vegetation. These areas are the ecological 
habitats for the tsetse flies (01 kimpai). It is a serious disease for cattle, which in humans 
is distinguished as sleeping sickness. Swampy water supplies (01 ng 'arua) and floods 
(enyaru) are ideal for harbouring foot and mouth (oloirobi) disease for grazing animals. 
Foot and mouth disease (oloirobi) is associated with cold and wet seasons; while anthrax 
(emburuo) is known to thrive in dry and dusty conditions and can survive for years 
(names sh9wn in parenthesis are local names). 
The local knowledge of botany identifies plants within the local environment with 
nutritive, medicinal, or poisonous properties. This is significant in the siting of water 
supply development schemes to be sustainable in both dry and wet seasons. In response 
to a questionnaire 86% and 95% of the respondents reported that watering and grazing 
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animals on enkipumbu and olopito grasses made the animals come down with east coast 
fever (oltigana) and lipis diseases respectively. 
In the development of water pans, pastoralists indicated that soil derived diseases are 
more common during the dry season when animals ingest soil particles together with the 
scarce vegetation in some areas. About 94% and 98% of the 110 respondents using water 
pans believed that anthrax (emburuo) and black water (entemulua) respectively are 
diseases associated with ingestion of soil. The second group of soil-derived diseases are 
those that are associated with particular soil types, and parasitic worm diseases are 
significant. These are reported close to 72% of the pans and 50% of the dams. In 17% of 
the water pans recorded as silted, the beneficiaries stated that their reasons for not 
desilting the water pans are that the silt harbours several soil related diseases resulting 
either frOlr siltation or wild animals. 
Diseases that emanate from the environment VIa water, food, hygiene and weather 
changes are grouped together and given the local name of emueyiaritin (implying 
environmental diseases). Standing water which leads to outbreaks of malaria (oltikana) 
following fhe period of rainy weather works against the development of large dams and 
siting of water projects which could encourage mosquito breeding in areas earmarked for 
dwellings with seasons. The water sources are also avoided in areas where certain 
wildlife species exists. Watering and grazing livestock in the wildebeest routes is avoided 
by the pa~toralists for fear of the incurable malignant catarrh (engees oinkat) disease, 
which affects cattle. In 11 % of the water pans surveyed and 6% of traditional shallow 
\Veils, respondents claimed that. sharing of water with livestock led to contagious 
conditions causing abortions in animals being transferred to human beings (though this 
research did not verify these claims, medical professionals dispute them). With this in 
I 
mind, in six of the water pans, users have modified the watering systems to separate 
livestock watering points and domestic water collection points. However, this was 
l 
realised to be temporary as water scarcity led to the resumption of the previous habits in 
all the pan~. 
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Traditionally, water pans, rivers, traditional open wells and dams are shared by people, 
livestock and wildlife. The wastewater generated and discharged into the sources results 
in the pro~lem of leeches in addition to other parasites. These conditions also encourage 
cryptosporidial infections resulting from contamination of drinking water with animal 
faecal matfer, causing diarrhoea among children and immuno-suppressed adults. Where 
agriculture and fish farming is practised, the pastoralists believe that the slurry distributed 
on land ai1s the spread of pathogens responsible for foot and mouth disease, tuberculosis 
and brucellosis, a fact disputed by professionals in the research surveys. 
4.7.3 General Spiritual Diviuation 
When failure of response to treatment or when a devastating disease strikes, a medicine 
man (Oloiponi) is consulted. The Oloiboni is a herbalist, divine spiritualist, fortune-teller 
and ritual expert who provide supernatural guidance to the Maasai community (Mol, 
1978). S~pernatural practices in Maasai medicine range from complex healing and 
protective ceremonies to simple actions like magical incantations or recitations. 
Fosbrooke (1938) notes that the Maasai consider the Oloiboni to be capable of 
I 
controlling unseen forces, therefore becoming the intermediary between themselves and 
the supernatural. His blessings assure prosperity, while his charms and rituals can 
alleviate an existing calamity. The power of the Oloiboni in foretelling the future enables 
steps to b~ taken to ward off an impending catastrophe. 
Disease diagnosis among the Maasai pastoralists is primarily based on the clinical 
symptoms. In addition epidemiological factors such as presence of tsetse flies, ticks, or 
other environmental factors such as dry weather and floods may be considered to arrive at 
a more comprehensive diagnosis. Due to the relatively few number of diseases in the 
! . 
region, disease diagnosis is usually fairly accurate except in the cases where there is 
mixed infection or when some rare diseases are encountered. Diseases for which no 
J 
diagnosis is found are said to be God sent. 
For the diseases thought to be caused through witchcrafl, evil spirits from the ancestors or 
, 
, . 
a curse from elders particularly ones relatives, divine powers are sought. This is 
especially taken to be the case when cattle die frequently or in large numbers often 
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through hitherto unknown diseases. 85% of the individuals interviewed were of the 
opinion that it is possible for cattle to suffer from divinely derived diseases. 
4.7.4 Indigenous Knowledge Use in Divining 
Divining is kept to the Nkidongi sub-clan of the Maasai, where the Oloiboni (pI. 
iloibonok) practice it. With the opening of the Maasai to the national and international 
economy, the role of the diviners is diminishing. Though the consultation of the people 
continues to some degrees, the old people think that the iloibonok of the old were 
I . 
ilaramatak (people who looked after others well and with care, more so than these days. 
However, people are not so clear as to what the care consisted of in those days, or how 
those days were better than today. 
The diviners are reported to use stones, dreams and speeches, when under the influence 
of alcohol, by reading the clouds, and by examining the entrails or cud of a goat in their 
! 
work. This was found not to be the case with one diviner followed in this research. He 
never useq any set of tools, but would indicate where to develop shallow water well with 
, 
payment of a fee. He would demand a number of goats of a particular colour. The fee was 
to be paid in full. In the event of agreeing to have the fee paid in instalments, the diviner 
would direct the consulting person to the appropriate water point, irrespective of not 
knowing ,,(here the person came from. However, it was noted that in all the cases where 
one tended not to pay the fee in full, no ground water would be struck. 
4.8 General Pastoral Water Resources Exploitation and Development Pattern 
j 
Pastoral resource use pattern is predicated upon risk spreading and highly flexible 
mechanis",s such as mobility, communal land ownership, large herd sizes that are 
diversified, and herd separation and splitting. The pastoralists in Kajiado district practice 
horizontal nomadism, which entails seasonal and to a lesser extent, intra-seasonal and 
inter-seasonal migration of human and livestock between district wet and dry season 
grazing areas. Wet grazing areas are utilised during the rainy season and are usually of 
lower production potential with respect to surface water availability and forage 
production. Water availability is the main determinant of the length of utilisation of the 
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wet season grazmg areas because surface water is depleted earlier than forage. 
Pastoralists utilise wet season grazing areas and thereafter migrate to dry season grazing 
areas. These represent areas of relatively greater biological productivity. Areas of 
permanent water sources are also used during the dry season. 
Contrary to Pratt and Gwynne (1979) suggestion that nomadism is random and chaotic, it 
is reckonef that the practice is epicyclical and based on an intricate information base 
generated through the search system. For the Somali, the system involves sending of 
advance teams to search for areas that combine good grazing and water availability. Such 
! 
traditional practices which are deeply embedded among pastoral communities is a clear 
demonstration that the pastoralists posses adequate knowledge of their resources as well 
as the capability to assess range condition for livestock production. Traditionally, the 
decision of when and where to move was made by the head of the homestead. However, 
in the present times migration tends to occur on closely related families. 
Livestock management entails separation of herds, separation by age, sex, reproductive 
state and species. As dry season progresses, women, children and the very elderly men 
together rth milk cattle, sheep and goats are moved to areas with permanent or semi-
permanent water sources. The dry herd is taken to dry season grazing areas. In bad years, 
dairy cattlf, and to some extent, camels are migrated to upper streams of the perennial 
rivers. At the start of the rains, households move away from areas of permanent to semi-
permanent water sources which invariably correspond to trading centres, and to wet 
season grazing areas. The dry herds would be migrated to these areas where, among other 
things, family reunions and rejuvenation and strengthening of social alliances occur. As 
wet season advances and the dry season sets in, the patterns of migration, resource 
utilisation and herd management are repeated. 
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4.9 Es~ential Linkages in Indigenous Knowledge Systems and Sustainable Rural 
, 
Water Supplies Development 
4.9.1 Paradigm Change Towards Indigenous Technical Knowledge 
In the water development sector, sustainable water approaches to conserve water 
resources ,this requires the adoption of a fundamentally new paradigm for sustainable 
development (pearce, 1988). As discussed above, the problem with the existing studies is 
that they ignore or disregard local knowledge systems. A reconceptualization of 
development may therefore be required, with the focus on water activities. This would 
make it possible to utilize the positive aspects of local knowledge systems developed 
I 
among arid and semi-arid peoples. 
On the basis of their own experience m the field of water development, a growmg 
number of individuals and organizations have come to appreciate the importance of 
working with and through local systems, instead of trying to work around them 
(Dommen, 1988). The essential linkages between water development, sustainable 
development, and the use oflocal knowledge are worth examining. 
In respon~e to pressures to repay foreign debts, African countries have encouraged 
agricultural and forest exports, indirectly contributing to the depletion of renewable 
resources, such as forest, soil, water and biomass (Odingo, 1988; Pearce, 1988). Pressures 
on natural resources have increased as agricultural lands have been appropriated, 
encroache1 upon by various groups, or privatised as following the emergence of 
commercial markets. The implications of unsustainable resource use at the household 
level include more time spent collecting firewood and potable water, and reduced 
nutritional intake. At the national level, deteriorating yields and rural-urban migration are 
widespread (Blaikie, 1985; Southgate and Disinger, 1987). 
I 
Sub-Saharan rural Africa offers a number of conditions which are favourable to increased 
agricultural productivity, such as sufficient arable and permanent crop land per capita, 
low population densities, customary forms of land tenure that prevent the concentration 
of landownership, the absence of large classes of landless agricultural workers, and 
labour costs which are low by international standards (Nair, 1983). However, sustainable 
189 
agricultur~ production in Africa requires the organization and analysis of such basic 
resource data as rainfall patterns, physical and biological properties of soil, quality and 
quantity of vegetative cover, and drainage patterns. The importance of such basic 
information on Africa's diverse ecological and cropping subsystems has been emphasized 
by Nair q 983), who notes that Africans and donors alike know far too little about the 
science of tropical food production. Nor have we had more success in converting the little 
we do knqw into production increases. 
! 
In the search for alternatives and sustainable agriculture, many people expected the Green 
Revolutiop. to solve the developing world's food problems. Essentially, this 'revolution' 
I 
involves breeding programmes for staple cereals and grains, the organization and 
distributioll of high levels of inputs, and the implementation of these technical 
innovations in the most appropriate agro-climatic regions, by those classes of farmers 
most likeli to realize the potential yield (Conway and Barbier, 1988). Despite impressive 
mcrease in production, there have been manifest problems concerned with equity, 
stability, fd the sustainability of production. Indeed, Green Revolution technology in 
Africa has been associated with ecological deterioration and economic decline (Brown 
and Wolf! 1985). Researchers have recognized the ecological and agro-economic 
advantages of practices, which over the centuries have allowed farmers to maintain land 
fertility, t¥ough careful management of soil, water and nutrients (Wolf, 1986). 
The current interest in sustainable development reflects the growing public concern in 
Northern societies, where the protection of natural resources and the maintenance of 
environmental quality are increasingly being seen as an integral part of economic 
developmrnt. A cogent definition has been offered in Batie, (1989) and WCED, 1987) 
where sustainable natural resource development is taken to mean the utilization, 
management and conservation of the natural resource base and the orientation of 
technological change to ensure the attainment and continued satisfaction of human needs, 
such as food, water, shelter, clothing and fuel for present and future generations. Such 
sustainable development, which includes land and water resources, is environmentally 
viable, and socially acceptable. The US Office of Technology Assessment has 
J 
characterized the most promising technologies for Africa as those which stabilize 
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production while ensunng the conservation of natural resources, address farmer-
identified ~roblems and constraints, minimize the disruption of existing fanning systems, 
are accessible and affordable for farmers, and are environmentally, socially, and 
economically feasible to maintain in the long run (OT A, 1988). 
I 
4.10 Gender and Water Utilisation 
4.10.1 Gender and Water Allocation 
Dubbel and de Kwaasteniet (1983) explores the taboo of women and furrows among the 
Pokot atfei-Wei. Women are forbidden to bath in the furrows, and a women who has 
given birth to twins, or had a breach birth is not even allowed to touch the water in a 
furrow. Problems with furrows, such as leakages or bank breakages are blamed on 
women breaking the taboo. Among the Marakwet, older women can occasionally divert 
water fr0If furrows themselves. However, the young women are not allowed to work in 
the furrows for fear of their breast milk mixing with the irrigation water. They can only 
work in t~e furrows once through the childbearing age. Among the Maasai, women are 
not allowed to see spring eyes 'for fear of water disappearance'. 
4.10.2 Gerder and Management of Water and other Natural Resources 
Though men are responsible for the overall management of livestock and vegetation 
resources in pastoral areas, women often posses intimate and detailed knowledge of 
different uses of trees and other plants. Multifunctional tree use is of particular 
importance to women as they collect fuel (wood, charcoal), and timber for building 
t. 
houses and fencing livestock enclosures. Furthermore, they harvest food as well as 
medicines from trees. There are strong and significant gender differences concerning 
natural resources products use. Men tend to be interested more for commercial reasons 
than women, whereas women are more interested in food and fuel characteristics. In 
resources such as trees, both men and women make medicine from trees, but usually for 
different pprposes. Women collect forest products for a variety of other purposes and so 
often have a more detailed knowledge of trees and their uses. 
4.10.3 Gerder-Based Differences in Indigenous Knowledge 
The role of the Maasai pastoralist women is conveniently described as having very little 
to do wirh the family livestock, except for milking the animals. This implies that 
I 
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women's knowledge of animals' health care is limited than that of men. However, this 
J 
research has revealed that not only do women the women play a greater role in the care of 
animals, bpt also know as much, and at times more about livestock health and disease 
than men. 
Much that has been written about the Maasai women stresses the role of women is 
confined tP. household duties such as cooking, water collection and building of houses. 
Most authors indicate that the herding and the care of livestock are the almost exclusively 
the domain of the men. This has consciously or unconsciously excluded the women from 
the design and implementation of development projects. Exclusion of women has 
undermined the long-term effectiveness of many development projects. Moreover, 
I 
projects implemented without due consideration for the knowledge and role of women 
can exacerbate existing power inequalities (Norem et aI., (1989), and create new 
perturbations in power structures (Horowitz and Jowkar, 1992). 
The results of this research show that although actual herding may be associated with 
boys and men, the Maasai women work with the animals in many other significant ways. 
The womrn care for the newborn and young and the sick animals. Overall, the gender-
based division of labour may have an effect on the knowledge of men and women. While 
both sexeF.are involved in all kinds of treatments, the women are found to be most 
knowledgeable in areas they are most responsibility of animals. For example, women 
were foul1d in the research to know more on mastitis than men. They also know more 
about dystocias and the care if newborn animals. It is significant that the response of over 
90% of thf men interviewed indicate that they do not know of any disease that women 
know more than men. But interviews on the entrails and related disease, women listed 
more dise¥es than men. 
Case Study 4.4 shows a typical scenario in the rural areas of Afiica, with women' role 
being margina1ized in the development. 
I 
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Case Study 4.4 Gender and Knowledge Differentiation 
Indigenoll!l Knowledge and Gender·Differentiation 
The Maasai People's Project (MPP)- in- Kajiaoo district focused on primary health care: it-· . 
considere.d housing, agriculture, environmental sanitation, natural conservation,' personal .hygiene 
and maternal child health all to be interrelated. Since the project dwelt on health and the home, the 
main target group was women. ·For Ihis_reason; . women were employed as_ ·development 
motivators. . . 
The project sought to encourage Maasai- women to build modern houses. This- is because .. 
, . . 
traditional,JlOuses leak during the rainyp.eriod, and the poor ventilation leadtoresplratory 
infectionsdn·the process, various_ technoIQgies.:were introduced: Efforts tointroduce:tha_use of ' . 
. polythene paper. sheeting on walls-and roofs to:keepout.moisture proved futile. Although among. -
the traditional- Maasai it is the-women who- build houses;'the-community is governed ~y'a'male- - -
gerontocr~y. The male elders were- unwilfing-to tetwornen -engage in activities ·.that appear to be-
departur~sfrom their age-old s'ocialorder. Fiirthimnore,.thenew.type of housing required relatively 
large monetaryinvestrnents" whichweredifliculUor the women to raise since:Maasaimen.have ... " . 
ultimate control over family resources.-, 
The project strategy, which catlect for the exclusive': use . ot-women as development-motivators,-: - . 
therefore l)lada .built-in constraint .Giverithat tliespecific Junctions and .rotesoLwomen -are· ' . 
subordinated to those of men,:itwas tllllikeJY.thatmen wouldtakeJess.ons from either their:wivesof . .-
from women extension agents.The:involvemenl.ofbotlunen:andJNomen to introduce:innovations. " 
incultivalion and housing might have yielded better-results, . 
A popular concept among development agencies working in health care is the 
empowerment of women (Kenya, 1994). This idea is based on the generalization that 
men expl~it women in African societies. It is even claimed that African men eat all they 
want before women and children are allowed any food. However, there is little empirical 
data to d~monstrate that African men are better nourished than women. Generally, 
I 
poverty in tropical Africa is not gender-specific, although its impact on various groups 
can vary. There are wide variations across tropical Africa in terms of women's social 
position. This reflects the great diversity of traditional social arrangements, which in turn 
reflect cultural pluralism (Hay and Stichter, 1984). 
Health and water development projects have often been carried out in the name of women 
with no regard for the intricate social interaction between the sexes in any given culture_ 
I 
Sometimes gender-specific projects have been proposed, planned and implemented 
without any consideration for traditional social structures and norms. In most African 
societies social affairs tend to be discussed and agreed between men and women in 
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private. But men are the ones who most often speak in public. To many Westerners, this 
is evidence enough that women are subjugated. 
The Maasai women are encouraged to cultivate land as a way of diversifYing family diets 
and therebr improving the nutritional status of the community. Traditionally, the Maasai 
are a pastoral people who utilize livestock products, especially milk. The supply of milk 
dwindles cfring the dry season, however, as herding resources decline. Cultivation would 
provide food security, especially during periods of food shortage, as well as additional 
income for families. This extra income would hopefully be ploughed back into the 
households to improve family health and welfare. One of the project's main strategies 
was to "/otivate Maasai women through one-day workshops. A typical workshop 
programme would comprise lectures, role-playing, drama and discussion. The 
development motivators would then make follow-up visits to the participants' 
homesteads. The case study shows that gender-specific projects, which do not recognize 
the traditional organization of social and productive forces in a given society, are bound 
I 
to fail. 
4.10.4 Women's Indigenous Technical knowledge 
Dankelmap and Davidson (1988) notes that gender-blind development undermines 
ecologically sound traditional knowledge on which women, as the world's most 
important food producers. Development professionals often incorrectly assume that the 
men and women share knowledge. Women's knowledge gets stifled by the fact that 
developm~nt tends to be planned, implemented and evaluated by men who do not 
understand what women know. Thus failure results or, if there is success, it is often at 
women's fxpense, for example replacing common land with community fuelwood lots 
for commercial wood production. 
4.10.5 M~rginalization of Women 
The Maasai women are considered to be inferior in thinking to men. They thus are seen 
as not harng knowledge to develop water sources. This has denied them a chance to 
exercise what they know for their environment. 
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Globally, }yomen are the world's majority of the poor and often perform physically 
J 
heavier work, and work longer hours than men (Dankelman and Davidson, 1988). 
Women afcount for up to 80 per cent of agricultural production in some parts of the 
world. Likewise, they contribute substantially to family budgets through a variety of 
income-geperating activities, many of which are not officially recognized. Although 
women are half of the world's population and one third of the official labour force, they 
receive o'fy one per cent of the world's income and own less than one per cent of the 
world's property. 
A variety of factors militate against women's participation in natural resource 
management. Women have no adequate land, time and money; they are often poorly 
organized and have restricted political power and a limited lobby influence on decision-
makers; they are more often illiterate than men; they often have no collateral to offer for 
credit. Women are often restricted to certain jobs. Myths obscure women's real role in 
productioIJ., animal husbandry, and water resources management. Local cultural values 
.J 
and myths often impede the integration of women into development programmes. This 
notwithstapding, women have initiated, or been part of solutions to food security, 
conservation and sensitisation problems. 
About on~ third of the world's households are by women (Buvinic and Youssef, 1978). 
, 
Likewise, women, individually or groups, have private influence on men's public actions 
and increasingly undertake public actions themselves. Yet research and development still, 
I 
by and large, do not actively acknowledge women's role, and ignore gender issues. The 
things that women produce, are rarely acknowledged in official statistics, in contrast to 
t 
cash crops; men here are the winners and women the losers. Political will and 
information are often lacking, and the understanding of women's roles in production and 
natural resource management is minimal. This downplaying of women's roles and gender 
issues in research and development only serves to marginalize women further. 
In dry and pastoral lands, this issue is even more critical, given the long history of 
victimization and marginalization of local people. However, in most pastoral societies, 
women's roles and importance to pastoral production are well recognized, even if hidden 
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within male leadership. But, where a system starts to break down due to drought, changes 
due to famine, or changes in the pastoral production system, the traditional gender 
balance i~ the pastoral group is altered. Women usually end up with the heavier work 
burden, while men retain cash control. 
4.10.6 General Indigenous Social Controls on Water and Range Use 
I . . 
Questionnaire responses and interviews in the research on the controls and utilisation of 
natural re~ources show that internal organisations among the Maasai pastoralists with 
responsibility for assigning chores and making community decisions have formal rules 
and regulations enshrined in communal codes and traditions to coordinate activities of all 
.J 
members. These are generally recognised by all members of a group. Monitoring of 
range wat~r (water in grazing areas) and forage conditions, and evaluating their quality, 
quantity and suitability for livestock are communal responsibilities. These communal 
responsibil,ities also involve checking on diseases, water balances, the presence of other 
herds, and other information necessary for group or household decisions. Household 
decision-making allows for making of detailed strategic decisions within household units, 
and shares the same principles used for overall communal strategic decisions. 
Ownership of water supplies depends on the type of water source. The smaller rainy 
season water points are open to all equally unless they are close to settlements, in which 
case the l~cal people have priority. Therefore, natural ponds and haffirs tend to belong to 
social units owning the grazing land, who may be individuals or households. The larger 
and more permanent water sources may belong to groups, clans or sections. The 
ownership of developed ground water is usually based on kinship units, geographical 
units or a mixture of tenure types. The particular system depends on the type of well 
! 
(deep or shallow) and the amount of labour that is required to construct and maintain it. 
As deep poreholes need considerable amounts of money for structural support and 
, 
materials, they are traditionally owned by larger groupings such as clans and lineages, 
homesteads, and small and large groups. This compares with the shallow wells of which 
most are owned by subsections and clans. However, in practice, access does not 
necessarily; depend on clan membership, but on complex political negotiations based on 
. 
contribution of human resources for the digging and maintenance of the wells. Individual 
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or household ownership of wells is common. Though families or extended households 
have no opvious system for regulating the spatial distribution of wells, informal rules 
regulate the distance between wells, in order to avoid intermingling of herds. The 
seasonal traditional shallow wells dug through sand are owned by smaller groups, and are 
! 
the only sources recorded in the research to be owned by women. 
4.10.7 Indigenous Social and Economic Water Requirements 
J 
The pastoral setting studied and the literature review reveals that in pastoral areas, 
domestic trsks are subordinate to the livestock economy, because livestock are the main 
source of livelihood. The preference as the frequencies in Table 4.4 shows that the 
resulting inefficiency in quality and quantity for domestic water use bears heavily and 
disproportionately on women and children due to their predominance in the domestic 
spheres. Long periods of time are spent in search of water leaving them with little or no 
time for other income-generating activities. 
Table 4.1 Water Utilisation from Particular Source Types 
Water Traditional Conventional Borehole Water Pan" Dam f'pod Water RoofWaler Rock 
Source and Well' well Catchment. 
Uses Percentage of respondents 
Livestock !. 94 69 ·93 97 96 92 1.5 2 
Domestic 4 20 6 105 3.7 7 96 98 
.. 
lnigation '.2 11 1 1'.5 0.3 1 0.5 0 
'. 
Figure 4.1 shows the responses from the 600 women on a survey question about water 
sources. In the questionnaire, the women were required to indicate their sources of water 
and the use to which they put the water they collect. From the responses, it is evident that 
'domestic' water is used for both social and economic responsibilities accorded to women 
(and children). Livestock is taken to refer to small and sick animals which require special 
care, and in some cases some 'special' bulls left at home when the rest of the herd goes 
out to graze. However, it is worth noting that those women respondents who claimed to 
use dome~tic water for household chores only, are those with very large numbers of small 
and sick animals. Water supplies for these animals is catered for by large deliveries of 
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water, which is the responsibility of the household head, rather than the women 
respondents. 
Figure 4.1 Social and Economic Needs of Rural Water Supplies 
Water Utilisation 
Haffirs 
Poods 
RiYers 
.. 
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Sour«: Author·~ survey ( 1996). 
Women respondents indicate that the prevailing socio-cultural beliefs deter women from 
practical pfUticipation in the society' s decision making. They associate this with water 
supply development interventions failing to realise that domestic water goes beyond the 
human nellds to include livestock needs. Consultation of the whole community would 
bring all aspects of water demand to the fore. The outcome of this omission has been that 
water supplies are designed to supply less water than is needed. Women are further 
disadvantaged by lack of property ownership, which is aggravated by women being 
prevented from inheriting property. Whereas this appeared to be a problem as far as 
development interventionists were concerned in terms of having equal opportunities to 
resources, 92% of the women interviewees do not see it as such. From the sample 
analysis, only 8% of the women interviewees felt that rural water development 
interventions should require the participation of women. These responses as translated 
into access and control over water resources in Table 4.5 are representative of a general 
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consensus in the society that the man, as the head of the household, can make unilateral 
decisions assumed to be representative of prevailing needs. 
Table 4.SAccess and Control over Water Resources b Women 
Water Traditional Conventional 8Orehole Water Pan Dam' P~'ped~w~a'-;te-'r""R"'oo-fw"""ate-,,....,r;R"'OC"'K""· ~--. 
Source . Well well . Catchment 
Access Yes 
Control No 
Key: Yes - Has access or control 
Source: Author'! survey 
Yes 
No 
Yes Yes 
No No 
No - Has 00 a:cces5 noc.control 
Yes Yes Yes Yes 
No No No No 
4.10.8 Community Reference in Water Development· 
Responses from a questionnaire survey on beneficiary involvement ID water 
development, all the 65 participants indicate that failing to recognise the vanous 
categories of people who make up a community may lead to failure of water supplies. 
They point out that community participation provides the opportunity for users to have a 
voice in selecting the different elements in the facility, and other important factors 
Table 4.6.Pl'oblem RankiD( by.pastoralists .. 
Water for livestock· 
Forage and Herbage 
Livestock Disekes. _ 
Drought 
-Rankl 
76 
lOO 
Il!L 
33 
Ranking j% OfTotat",R:=es~po~n",de",nts""I,--== ____ _ 
RaRk 11· . 
24 
o 
11 
67 
Source: Author'~ survey (1995) J 
1 The ranking w~ based on how the individuals view.the seriousness ofthe,commodity:s absence in relation to ooe"s..socialand 
,eoottemiewell~ The group was asked te-oonsider each-problem.individ\lally and to-state whether this was a serious ptOOlem.-· 
Ranks I and II irulicatesthe percentage ofthose-in-the-sample su:rvey-who ronsiderthe-probtem as most and 1e!;S-seriousTCSpeCtivety. 
It is possible ~ofthc respondents ranked..these..~blems more on the basis of the importance of each resource in their daily 
life than on the basis of severity. i 
To find out the factors that are a priority in the community, 100 heads of households were 
asked to rjillk problems on the basis of the importance of each resource in their daily life. 
The responses reported in Table 4.6 analysed through a pair wise ranking method shows 
that the ~ost commonly cited problems for the Maasai pastoralists were availability 
forage and herbage, followed by diseases in livestock. Water for livestock was the third 
most cited problem, while drought was fourth. This is indicative of the rationale to relate 
development to local experiences to gain credibility. Introduction of new knowledge has 
to capitalise on cause and effect relationships, which do not necessarily require a major 
I . 
shift from the current base of knowledge. Focusing on elements, which build readily on 
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current beliefs, particularly those that are widespread, IS more successful than those 
approaches, which require difficult changes in attitude. 
I 
Water supply beneficiaries indicate that the failure of water supplies, which are wrongly 
located, demonstrates that external knowledge may fail to be embraced by a community 
I .. 
because of incompatibility with the local realities. They particularly cite government-
sponsored programmes, especially for pipeline water supplies and deep boreholes 
implemented through extension officials. Of the 23 pipeline water supplies, only three 
have been implemented with full involvement of the local people. The government-
sponsored projects are cited to have been vandalised by beneficiaries, as the schemes do 
not meet treir aspirations. These projects only involved the beneficiaries at the end of the 
project and not during inception or development. To the beneficiaries their involvement 
can foster joint discovery of insights through shared experience-knowledge events 
between the community and the project facilitator. This can potentially point to a solution 
most appropriate to local needs, but perhaps different from possible solutions previously 
proposed by either the community or the facilitator. This implies that integration of 
knowledge defines development as a process with no distinction between the one who 
r 
teaches and the one who learns. Integration of technical knowle.dge should therefore 
include both exploration and discovery so that the community can adopt the information 
through its own experience. Evolving local knowledge then serves as a foundation upon 
which ap~ropriate responses to local needs can be built. This, as revealed in the 
interviews, can include help in gaining an understanding of the social and political 
implicatio~s . of development interventions from the people themselves. The pastoralists 
particularly point at the politically driven subdivision of land and consequent 
sedentaris~tion of the pastoralists. This development is cited as an example of external 
, 
interventions and influences that have put the indigenous economy and resource 
managemert under pressure and eroded, for example, the indigenous water production 
and management systems. 
In response to questions on water source preference, 92% of the rural respondents 
indicate that they would prefer to have shallow wells. The common reason given is that it 
is a technology they understand and is easy to build, operate and maintain, unlike the big 
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water su~plies. For generations, shallow wells have been inseparable parts of the 
pastoralists' social and economic fabric. However, this association with the traditional 
sources is gradually being reduced as sedentarisation is changing access and management 
J 
aspects. The parcelling of land is advantageous to some people who either live close to 
water sources or are able to obtain rights to be next to water sources. For the majority of 
the population, the tendency is to develop alternative new water sources, especially the 
rainwater harvesting and shallow wells. This new phenomenon culminates in 
development of private ownership of water points seen to generate a new kind of 
ownership more responsive to modem systems of water governance. In the ensuing 
scenario, there is greater control of private water sources by individuals who collect 
revenue fi:om using the source. Wealthy individuals are ready to invest substantially in 
the water sector. For the less affiuent, small functional groups are emerging to assist 
members in providing water infrastructure facilities on a self-help basis. 
4.11 Cultural Drawbacks in Water Development 
4.11.1 Rorfwater Harvesting 
Surveys and discussions on community participation in water development show that 
women htve been targeted for mobilisation campaigns to participate in external water 
development interventions because of their role in health and domestic interests of their 
families. In this programme, non-governmental organisations and donor agencies have 
been instrumental in efforts directed at women to plan, develop, maintain, operate and 
manage c<tmmunity water supply systems. However, the efforts have been confined to 
rainwater collection from roofs because women are allowed to construct and own houses. 
This is an exception to the general cultural arrangement, which prevents women from 
owning property. The patrilineal nature of the community has inhibited women's vital 
contribution in the development and management of major water supplies. 
The concern by donors and non-governmental organisations, and their requirement for a 
leading role for women in participatory tasks has not necessarily resulted in beneficial 
impac,ts on women, The women associate this with the fact that the technologies overlook 
some social, cultural and economic concerns. Table 4.7 shows that 76% of the women 
I 
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respondents gave reasons to the effect that the technologies fail to spread because they 
I 
are not perceived in the same way by the rural people and water supply extension 
workers. An example is given that although there has been intense promotion of 
rainwater harvesting through the efforts of women between 1992 and 1996, only 106 
roofwater harvesting water projects have been implemented in the rural areas. Table 4.7 
lists five of the various reasons cited by respondents as being problems hampering 
roofwater harvesting. In this regard, a number of initiatives have been undertaken by 
women's groups to provide housing with permanent roofs on a self help basis to collect 
rainwater. 68% of interviewees feel that as modem houses are constructed, financial 
requirements for building and maintaining new houses are well beyond the capability of 
women. Transfer of responsibility for construction and maintenance will therefore go to 
men. As the men have little interest in domestic water, the women find the results of this 
do not imqrove the status of women, and cultural attitudes continue to demean them. 
, 
T bl 47 P bl a e . ro ems H ampermg R f t H 00 wa er arves tinDel L lit ev opmen 
Resoonses % of 106 Households 
. , Constraint Not a Constraint' . , 
Housing Design . 93 7 ' 
Water Demand Definition . 79 ' 21 
Ownership of House and Appurtenances 87 13 
Inadequate ~nsiOf1 Services 76 24 
"InadeQuacies in Finances ' 68 ' , 32 ' 
.' Source. Author ~ survey 
Interviews with household heads in the surveys show that 67% of the respondents feel 
that rainwater harvesting might appeal more to them if the projects were promoted as 
I 
improvements to the appearance and structure of the house rather than a means of saving 
time spent by women in fetching water. However, when the men were told that domestic 
water also caters for some economic concerns (in the form of small and sick animals), all 
of those 'Yho cited water demand as a constraint to technology development (79% of 
respondents) proposed bigger capacities for storage of rainwater. 
The results from the survey show that as social-cultural and economic transformation 
takes place, there are two emerging scenarios for participation of women in water 
development. Firstly, where water supplies are owned by individuals, there is a 
preference either to adopt modem technical knowledge or integrate it with indigenous 
technical Fowledge. The inclusion of both men and women in the design results in 
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women being given authority to control and detennine the usage. This becomes even 
more prol)ounced as the men seek employment in the urban areas. Secondly, in areas 
, . 
where intermarriage has taken place or immigrants have settled, the women command 
more respect than the local women and are allowed to introduce their experiences in 
I. 
water development and management. Equally, women own the houses and the rainwater 
collection facilities. , 
4.11.2 Communal Water Collection Points 
This project field surveys found that all communal water points around dams, pipelines 
I 
and boreholes set for domestic water supplies broken. Though various reasons for the 
breakdowp are illustrated in Figure 4.2 it can be concluded that the reasons are essentially 
because of water scarcity and the need to conserve water. The surveys and discussions 
reveal that the decision to install communal domestic water points is in all cases from 
external development agencies, without any consultation with the beneficiaries. 
Figure 4'1 shows the possible reasons and the percentage of respondents considering each 
reason as being a factor for failure of communal water points. Men assume that women 
and children are wasteful in their use of water. They are therefore expected to wait until 
1 
livestock have taken water before collecting domestic water. Where domestic water is 
collected ft the same time as livestock watering, domestic water is drawn from the supply 
to cattle troughs, so that livestock can consume overflows. Priority is therefore given to 
livestock. 
Traditional water sources do not have particular domestic water collection points. 
However, in the experiments made during this research project to investigate integration 
of external integrate local and external knowledge in development of sustainable water 
supplies, it has become possible to strike a compromise between domestic water 
collection and livestock watering. Women and children use Handpumps, while the 
motorised pumps serve livestock water needs. 
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Figure 4.2 "easons for Failure of Domestic Water Collection Points 
Responses in % of TOlai 
C Borcholes(i2Jl2) C L(n=ffi Qipclincs(n =2}D 
",omen and chIldren ~Ufte water 
'rang locollon of domestic water 
pornl 
'lllQt~r coIlecfton 
Source. Author'ssW"-ey 
C-
Factor 
86 
9' 
99 
56 
10 
Not a Factor 
14 
.. 
03 
+~-
01 
: 
I 
i U 
--
I 9IJ 
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Ground rainwater harvesting is another example of the failure to recognise cultural and 
social water needs and utilisation of water. The technology is new in the rural areas and is 
dominated by high external donor input. Of the seven schemes considered in Figure 4.3 
the community has not contributed more than 25% of the cost to any scheme. In a 
participatory research programme comprising 62 beneficiaries to find out the role of 
indigenous technical knowledge in the technologies used, the local consensus was that 
the lack of community involvement in the designs of the structures denied the local 
people a chance to understand the technology and contribute knowledge effectively. 87% 
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of the respondents (all men) considered it wasteful to concentrate on water for human 
consumption in an environment where livelihood comes mainly from livestock. 76% of 
these attripute this opinion to the existing lack of interest in operating and maintaining the 
water supplies. In the only project for which there was a requirement that the scheme 
should cat~r for both humans and livestock, facilities remain in excellent condition (this 
is one of those considered 'excellent' in Figure 4.4). 
Figure 4.4 shows the condition of the eight ground rainwater catchment water supplies in 
Kajiado District. The conditions are based on analysis of the sources when in use (after 
the rains) ,and in drought (when the sources have no water). This allows for consideration 
of the condition offacilities both when in use and when not used. 
Figure 4.~ Participation in Ground Rainwater Catchments Development in Kajiado 
District 
Water Schemes 
Source. Author', su"'ey 
Water Supply Schemes 
A = Emugurr-Dsoito 
B = Oldoinyo-Onyo\cie I, 
e = Oldoinyo-Onyolcie Il 
o =Kora 
E = Oltiasika I 
F = Oltiasika Il 
G=Kamukuru 
Figure 4.4 State of Ground Surface Rainwater Catchment Water Supplies 
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Abandoned - /10 longer in use; 
Poor = infrascnJctures seriously cracked 
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Fair - infrastructures reasonably cracked 
but /10 major repairs are necessary; 
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but could lJe improved; 
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It is obserred from the figure that facilities for 25% of the water supply are in need of 
repairs. This was found to result from technical inadequacies, especially in control of 
concrete's thermal expansions in an environment characterised by high temperatures. 
75% of the water supplies were concluded to be in good or excellent condition, which can 
only be arributed to proper construction. Generally, it was observed that management 
was weak as it came into effect only when it rained. However, the fact that no water 
supply is abandoned is associated with the fact that the local people have very few 
J 
alternative water supplies and have to make use of the facilities, irrespective of their 
physical c9ndition. 
4.11.4 Livestock Watering Facilities 
The Kenyan government regulates that development agencies follow standard designs in 
rural areas. The pastoralists however find the cattle troughs inconvenient for small stock, , 
as the troughs are too high. This inadequacy is cited by the pastoralists to have led either 
to cattle trough damage as people try to modifY them to suit livestock requirements, or to 
the troughs being abandoned altogether. Where pastoralists have been consulted about 
requirements, they have opted for designs that conform to their needs rather than the 
I. 
government's standard designs. Some individuals and groups have opted for mobile cattle 
troughs otrer than masonry fixed cattle troughs. This is because the mobile ones are more 
versatile and convenient for movement when need arises, especially in times of drought 
when the pastoralists have to move with their livestock. 
4.12 Application ofIndigenous Technical Knowledge 
4.12.1 In1igenous Technical Knowledge in Ground Water Surveys 
The knowledge of the local people in exploring for ground water is associated with 
people's urderstanding of their surrounding. The knowledge is possessed by particular 
people in the society, with levels varying with age. Human ability to locate ground water 
using natural indicators is a skill developed from experience, which improves with use. 
One characteristic of the indicators identified in the research is that they are location 
specific. Even within the study location itself, the indicators are not ubiquitous. However, 
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people were noted to make accurate identification of the indicators, this being reflected in 
the fact that they are referred in local names. Good knowledge of the environment has 
always been important for survival in the area, a fact that still evident as the local people 
continue to develop their skills in locating ground water. 
(i) Vegetation Water Indicators 
As Table 4.8 shows, indigenous knowledge on vegetation in the study area plays a major 
role in the development of groundwater. The method has been applied in 484 boreholes 
and 1505 shallow wells. Presence of both shallow and deep groundwater has traditionally 
been associated with observation of vegetation cover. Of the trees, acacia seyal, (Olerai), 
I. 
sesbania (Olooyiankalani) and the fig (Engabo/i) are most prominent, while vegetation 
cover comrrising of nut grass (lseyia) is a sign of water at shallow depths. 
Table 4.8 Shallow and Deep Groundwater Surveys 
Water Sources 
Water"lndicator') 
Vegetation 
Electronics 
Vegetation and Er:uonics 
Dowsing . 
Vegetation, Electronics and Dowsing 
Divining { . 
Divining and Electronic 
Wildlife andlnSe.:!s . 
Total 
Source: AUthor'r Survey 
, 
.0 
427 
.56 
o 
.0 
o· . 
1 
o 
484 
·TmdilionaI Shallow Wel~ 
.1277 
o 
o 
38 
.0 
62 
·0 
49 
1426 
·lmprEl\led Shallow Wells 
.0 
2 
·6 
4 
66 
o 
-t 
o 
79 
The use of trees as an indicator is an old practice. However, the usefulness of some 
species is probably only applicable to certain areas. Longland's (1952) observation that 
ground water is found at a depth of three times the height of the crown of an acacia 
tortilis tree could not be proven in the research. What became clear is that trees may be 
I. 
associated with a certain soil type and environment and not directly with the groundwater 
table itself However, as the number of successful wells have increased, particularly in 
the interior away from the river valleys, it has been possible to compare local trees cover 
with degrre of success. As a consequence, confidence and reliability have increased and 
now, once a general site has been selected, the tree species present are used as the 
principal indicator of the exact spot to dig. 
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The most !uccessful indicator of ground water at shallow depths has been acacia robusta. 
Where this tree is found and, supported by topographical indicators, water has been 
obtained at depths of less than 10 metres. The knowledge of the plant is important as its 
I. 
appearance can differ greatly depending upon its environment. Acacia gerandii, acacia 
xanthophlpea and ficus sur are useful indicators of ground water at shallow depths and 
their presence in conjunction with acacia robusta confirms a good site. Acacia mellifera 
and stercufa rhynchocarpa exists where there is very little chance of finding water. 
(ii) Fauna Water Indicators 
Knowledge on vegetation is supplemented by that of animals and insects. Bees and 
butterflies are examples of common insects used to indicate the presence of water in the 
sand river environments. Bees are undoubtedly fond of wet areas and are common around 
wells. Horever, they are not regarded as definitive indicators of ground water. Termites 
are known by the local people to build mounds in places that are wet. This can be seen 
particularlr when trying to determine where springs are non-emergent. The termite 
mound margin on the uphill side of a swampy area normally marks the limit for 
attempted excavation. 
Wild animals such as monkeys and warthogs are mentioned as indicators of water 
presence in the wild while the migration movements of elephants, zebras and wildebeests 
indicate rainfall regimes and signal a time to prepare for use of seasonal water supplies 
and movement of livestock to new water points. Some people insisted that elephants, 
warthogs and zebras are all able to detect shallow water and dig for it. Even though some 
people say that their wells were sited where these animals used to drink, there is little 
consensus of opinion as whether this is a true relationship or not. For generations, 
buffaloes have been used to indicate whether surface water sources are polluted, because 
they will only drink relatively unpolluted water. 
(iii) Topography 
The lack of definitive indicators of ground water in the interior away from the rivers 
valleys has meant that the pastoralists have concentrated their efforts away from the more [ 
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resistant basement geology. Without exception, wells have been placed in areas of softer 
J 
gneiss rock and away from the basement watershed. As most of the wells are dug along 
river channels, flood damage is a risk. Initially this risk was not considered in siting a 
well and certainly previously experience with shallow holes in riverbeds had resigned 
their user~ to the inevitable annual of re-excavation. With location of good wells outside 
the channels, better practice quickly caught on. Sites could still be improved by a more 
thorough consideration of flood levels, done by checking for past flood debris caught up 
J 
in riverine trees. Similarly, wells could be better sited after consideration of the erosion 
patterns of the river where wells dug on the inside of meanders are less likely to be , 
, 
damaged in the future. 
(iv) Geology 
I. 
The four geological regIOns present In the district (quaternary sediments, quaternary 
volcanics, tertiary volcanics and basement systems were found to have no local 
explanations in relation to water. However, there exists local names of particular rocks 
associated with the formations and indicative of ground water. The local knowledge on 
where the rocks are located is particularly useful where interpolation in terms of 
geological surveys have been preferred. As more experience is gained from wells 
developed, the richer the understanding of the relationship between geology and ground 
water becomes with the local people. Obviously local knowledge of geology will not 
J. 
develop to a specialist level, nonetheless the present basic understanding is a significant 
contributi<r to well siting. 
(v) Herbaceous plants 
No herbaceous plants were identified as reliable ground water indicators. Those, which 
were con~idered, were mainly wet -area plants and included marsh grasses, rushes and 
cyprerus papyrus and sphaeranthus cythuloides which can be found near most wells in 
the rainy season. The latter species seems to enjoy the most freshwater environment 
resulting from retained run-off. Presumably it is for the same reason that it is found 
growing near the granite inIiers. Even so, syphaeranthus cyathuloides does not thrive in 
areas of stagnant water and thus may indicate good quality local recharge, although this 
was not been confirmed by the author. 
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(vi) Traditional Water Divining 
Traditional water divining has been successful in all the instances where it has been 
applied. Hpwever, it was not possible in this research to assess the technique objectively. 
The method requires no equipment and cannot be explained logically as it relies on 
intuition or some form of psychic technique. No scientific explanation was found during 
the research to explain why water divining should work and the proponents themselves 
could not provide an explanation of their abilities. It was found that the traditional water 
} 
diviners generally belong to a clan (with skills being inherited) whose members form 
localised dFscent groups. The diviners were found at times to provide ritual expertise and 
also foretell the future, to advise on various issues, the most important being on the 
economic rd social welfare of the society. The responsibility has transcended to include 
locating possible water points. However, in interviews with 12 diviners, only three were 
found to be able to successfully locate ground water using their divining knowledge 
J 
alone. Of the three, one was able to locate deep groundwater on a hill but its depth had to 
be ascertained with electronic equipment. The other nine combined both divining 
I 
knowledge and environmental knowledge to locate ground water. 
(vii) Tfaditional Water Dowsing 
Dowsing for groundwater using both metallic and grewia hic%r forked sticks has 
limitations because it cannot indicate the depth of the aquifer. As in water divining, it was 
not possible within this research to explain the theory effectiveness. Six of the 4S 
proponents of the technique interviewed in the field on how the method works suggested 
J 
that the method is associated with muscles in the body reacting to some electromagnetic 
effects caused by the presence of metals or flowing water in a pipe or aquifer to indicate 
! 
the presence and direction of water flow. However, the success of this method was poor 
during subsequent field trials and training of 202 people (13% being women). The results 
showed that only 8 people possessed (or attained) the skills to site ground water by 
dowsing. Use of geophysical electromagnetic equipment in the areas they applied their 
" 
knowledge gave the indication that they had acquired the skill. 
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I 
4.12.2 An,logy of Technical Knowledge Application in Groundwater Surveys 
Table 4.9 shows the results ofa comparison exercise between use of indigenous technical 
knowledge, modem technical knowledge and a combination of the two to locate 
groundwater. The aim was to find out the effectiveness of each approach, and how to 
classify the methods as indigenous, modem or a combination of the two. The results 
I. 
suggest that all the methods used for shallow well groundwater exploration have been 
successful in Kajiado district. The 94% of the shallow wells surveyed with the use of 
indigenous technical knowledge have tended to be located along dry river valleys and 
close to vfgetation indicating the presence of groundwater. Modem technical knowledge, 
which is fairly recent, has been used to site 46 wells. The application of electronic 
equipment has made it possible to develop wells in the hinterland, where no wells 
previously existed. 
Table 4.9 ~haIlow Groundwater Survey Results Table 4.10 Shallow Groundwater Survey Time 
I Resuhs ofCon...qequent Surveys I Time taken (in minutes) 
Knowlodge I \v aler Strud< Water Never Total WEllS ITK MTK IMK 
Applied Struck 
ITK 1414 0 1414 ,WELLS PI ,- 250 48 
WELLS PIl 17280 200 '30 
MTK. . 46 O . 46 ·WELLS pm 7200 110 110 
WELLS PIV 5760 '36 32 
IMK 4S 0 4S WELLS PV 10080 '80 80 
WELLS PVI . 7960 215 
" Total 1505 !!. 1505 'WELLS' PVIJ- ,2960 
. ,,, 
". 
WELLS PVIII . 10068 . '94 35· . 
.wELLS. PIX 4320 1I0 28. 
. WELLS PX 11520 
'" 
41 
WELLS 'PX1 5760 200 
" 
·WELLS PXIJ ,..., 
'" 
'05 
.. 4mB.t! 
-
lB. ;g 
Source: Author~s survey .. , Source: Author's survey 
fu:y: ITK (Indi~~o~ Technical Knowledge); MTK (Modern Technical Knowledge); IMK (Integration oflndigenous and Modern 
Technical Knowledg.:) 
In the 12 selected experiments to integrate the two kinds of knowledge, it was realised 
that it toof less time to survey than by using one method only (see Table 4.10). Whereas 
it took an average of one week to decide whether to excavate a well sited using 
indigenous technical knowledge, the integrated efforts required only an hour to reach a 
decision. Use of modem technical knowledge on its own needed three hours to decide on 
a possible site. However, it is worth noting that there were reservations on the time spent 
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in choosinf the siting of traditional wells as respondents quoted the time taken in days. 
To them, this time includes both days and nights as the time taken to decide whether to 
sink a well at a particular point. 
Water sources developed usmg the local knowledge have been instrumental in the 
success of electromagnetic surveys in Kajiado district. The common electronic equipment 
(EM-34) used to locate shallow ground water has been calibrated using existing wells 
that have been sunk using traditional knowledge in various geological locations. This has 
helped in the integration of both modem and traditional knowledge, which has been 
applied in f% of all the wells away from the traditional dry river valleys. 
, 
In the field surveys on deep groundwater, 'inadequate' surveys as a source of failure have 
been pinpointed by local people in 80 boreholes, which are no longer used. The local 
people in the particular areas indicate that if they had been consulted, they would have 
pinpointed alternative sites for the boreholes. Failures, attributed ignorance of the local 
knowledge (and hence inadequate geological surveys) show that 26.3% of the boreholes 
are not in ,operation (equipment neglected as the source has adequate yield), 70% are dry 
, 
(as water was never struck or dried while in use) while I. 3% of the boreholes are 
abandoned (for lack of adequate yields or water being very salty). Consequent 
I , . 
experiments incorporating both local knowledge and electromagnetic geosurvey at 26 
alternative sites have resulted in water being struck, and with adequate yields. 
4.12.3 Indigenous Technical ,Knowledge in Digging for Shallow Wells 
In 21 % of the traditionally dug wells, respondents indicated that they used animal manure 
to bum the hard rocks encountered in the process of digging for shallow wells. The 
diggers let the manure bum for several days to make hard rocks easier to split with the 
. normal tools. Similar to this method is the use of animal fat (used in 9% of the traditional 
wells), which is spread on the rock surface and burned to heat the rock in order to soften 
it. 
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Respondents give credit to the traditional methods of digging as they use locally made 
tools (made by the traditional blacksmiths). At the same time, in all instances, the 
methods are able to break any rock formation encountered, which is not the case with 
many modern drilling rigs. In cost comparison, there is a ratio of 1: 15 for every foot dug 
in favour of the traditional methods and a combination of traditional and machine digging 
I 
only slightly lowers the ratio to 1: 11. The local knowledge on the environment is also 
applied in fhe digging of wells. To provide oxygen in the wells, use of banana leaves was 
reported in 3% of the wells. In a participatory research with 72 shallow well diggers, it 
was reported that there were about a dozen different plants in the wild that are used to 
provide oxygen. The knowledge on oxygen providing vegetation is combined with 
knowledg~ on plants used as herbs to protect and treat the diggers from chest infections 
resulting from the dust collected while digging. 
4.12.4 In~igenous Methods of Weather Forecasting 
Table 4.11 gives results of a participatory survey and discussions on weather forecasting 
by the pastoralists. This is knowledge used to prepare water sources for use in certain 
! 
season. The responses from the 72 participants have been categorised in relation to 
continued use of the various methods for a period of 30 years to plan for water 
development and utilisation. The research found that people living in different areas have 
intimate and detailed knowledge of the weather and micro-climates, and have their own 
words for seasons for types of weather, and vegetation conditions. 65% of the 
participants felt that their shrewd ideas of what the environment pertains 'may be much 
more accurate and cheaper to obtain than the elaborate outcomes of meteorological 
research'. 
Table 4.11 Indigenous Methods of Weather Forecasting 
Methods 
"""" SmaII-stoct Ertrab 1..MIstocIIBeh:Mu v_ 
~GfWHfe 
Diri'Ig 
Pm Malta (Newsp:apn) 
Mass IooIecia(RIdoIlldTeIe\IisionJ 
Souroe: Author', survey 
I No. of Users in 30 Years 
Used . 
" 
" n 
56 
59 
16 
o 
o 
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, 
" o . 
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" 72 
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From the results, it is instructive to note that there is a heavy reliance on the use of the 
behaviour in animals and the vegetation. The human-livestock relationships has resulted 
into a knowledge that correctly interpreted is believed to indicate changes in the weather 
and its sevfrity, a knowledge that is crucial in planning to develop and use water supplies 
in the different weathers. However, the knowledge on the entrails of animals is limited to 
a small nurber of people who know how to interpret it. 
25% of the interviews have access to both mass and print media but rely on traditional 
weather fprecasting. Their responses indicate that the traditional methods have never 
been wrong and is location specific, unlike the national meteorological forecast. This 
category ~f people finds the major weakness in the meteorological data available as its 
inadequacy to indicate clearly what activities should be carried out where and when in 
relation to social and economic needs. An example is given that the available data does 
not, for instance help the pastoralists in showing how they should move in relation to, 
availability of water and forage. This exposes biases and limitations on modern 
knowledge data and gives credence to the wealth of accumulated indigenous knowledge. 
Further investigations during the research found meteorological data to have gaps that , 
make it open to suspicion. Important rainfall stations in Kajiado district are sited in 
microclimates of exceptionally high precipitation and are thus not representative of the 
, . 
district. 
Local knowledge on weather patterns was instrumental in the implementation of 36 water 
pan projects in the Oloontulugum area. In the planning phase of the project, the local 
J 
people indicated that there exists an artificial boundary in terms of rainfall not yet 
discerned through meteorological weather forecasting mechanism. Following the local 
people's knowledge, each 'weather region' received half the number of the pans. The 
arrangemert helped the local people to move and share water in the advent of only side 
receiving rains and not the other. 
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4.13 Institutional Linkages 
4.13.1 Indigenous Institutions 
Local institutions relate to customary resource tenure regImes on forage, herds, 
ownership rules and customary water laws. These rules and laws and can be traced to the 
resolution of resource conflicts through the linking of indigenous technical knowledge, 
resources assessment and traditional institutions. The arrangement favours communal 
resource management whereas many external development interventions have been in 
favour of irdividual producers. Pastoralists associate the agencies approach with the often 
failure to realise the links between indigenous technical knowledge used to exploit 
specific refources such as vegetation, soil minerals and the social knowledge inherent in 
local resource management. 
Table 4.12 
Institutional a~d 
Organizational . 
Elements 
KsyRutes 
Important Roles 
Significant Social 
Groups 
I 
Water Supply System Tasks by Institutional and Organisational 
Element 
. Tasks 
Water Acquisition Water Allocation System- Maintenance Resource . . Conftict.Management 
Mobilisation 
Rules for acquiring . Rules-for allocating __ Rules for required Rules for mobilising' Rules for avoiding or 
water suwlies 
Roles for planning . 
and implementing 
. water acquisition 
activities 
Group that seek 
mlion water 
supplies 
water. between units .. repairs.(where, and 
by.whom). 
Roles for establishing . . RoIesloridentifying_ . 
and implementing mB:ffitenance jobs. 
wateF allocation· and~ 
policies repffiFs' 
labour and,other reSolving. disputes 
resources necessar)' between zones .or_ 
to system peqlIe. . 
performance 
Rotes for . 
implementing and-
monitoring the· 
Roles for mediating._ 
disputes,making .. : 
judg ...... ts,and·· . 
resource mooilisatioo- . enforcing saoctions - ~ _. 
process 
Groups-that influence . Groups·that provide .. Groups that collect . Groups that-
water allocation' . roatine or emergency" . specific resources" 
policies and - repairs 10 system· . 
implement water 
distributkln 
pal licipale in'setting-" 
disputes-and-in -. 
enforcing sanctions 
Source: Author's compilation 
Analysis of data on institutions presented in Table 4.12 shows that institutions and social 
organisations are fused through the basic concept of role, which in turn is composed of 
the role expectations (the institutional dimension) and performance (the structural 
dimension~ .. In this sense, roles are taken as a cluster of expectations linked with 
functions associated with actual patterns of undertakings. The general concepts of rules, 
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roles and groups are useful in understanding behaviour in the community and are 
matched with critical tasks organised to operate water supply systems. Of fundamental 
concern are water acquisition (the task of obtaining water through all possible means), 
water allocation (the task of dividing and distributing the system's supply to its users), 
and systerps maintenance (the task of repairing, cleaning the physical apparatus of the 
system). Discussions with the pastoralists also revealed that two other tasks, which are 
more general but related to the tasks described, include resource mobilisation and conflict 
management. Resource mobilisation includes activating and accumulating labour, 
material, funds, and other resources needed to implement tasks such as system 
l . 
maintenance. Conflict management encompasses the tasks of containing and adjudicating 
disputing ~isagreements arising from operation such as water allocation. 
, 
; 
4.13.2 Pre-eminence of Local Institutions 
There are.r range of institutions to address a variety of issues concerning access, control 
and responsibilities within a community. Table 4.13 gives examples of such groups. 
Some groups are more social in function, but likely multi-functional. Local level 
organisation capacity is a mobilisation asset in natural resource management activities. 
Of particular importance is involving women, using both formal and local traditional 
structures. Other groups include clans, water and grazing groups. 
Table 4 13 Local Institutions and their Roles . 
T we of GrOUD Main Puroose and Resoonsibilities 
Elders Livestock and ranne manaQement omanisation; natural resource manaQement: traditional authority and leaal base 
Women Women help one another or carry out together e,g. in house building; business; agricultural practices etc. 
groups 
Age-set Different tasks for different groups e.g. livestock herding, protection and security groups (which includes caHle rustling and : 
I orouos . . oredationl . . . 
Source: Author'f survey 
As existing traditional institutions and groups perform an important function in the 
pastoral spciety and land management by regulating use and controlling access, they 
I. 
therefore form a vital entry point for participatory extension work through which 
improvements can be proposed, discussed and made, awareness created, and 
I 
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responsibility allotted. To carry out extension work in a top-down fashion serves to 
undermine the value and importance of such traditional institutions at the local level. 
4.14 Marginalisation ofIndigenous Water Management Framework 
Figure 4.5 show results of survey and interviews carried out into the causes and effects of 
marginalisation of the traditional water management systems and their replacement with 
modem management institutions in 14 rivers and springs. Five people were interviewed 
J 
for every water source, and they were categorised and interviewed according to age, 
education and status in society. 
Figure 4.5 Effects of Marginalisation of Indigenous Water Management Systems 
Yes No. 
Rsponses- . 
P = Pollution 
o = Overexploitation . 
R = Reduced Flow Distance Downstream 
U = Uncoordinated Use of Resource : 
M = More Disease OcCurrences 
A = Reduced Access and Control for LOcal.. . 
. People 
. I = Open to National·PoIitical Interference: . 
The results suggest that there have been adverse effects on the sources. There is a 
realisation by the respondents that pollution has occurred leading to emergence of 
diseases in animals, people and crops. Lack of practical coordination in use of water 
resources has led to overabstraction from the sources. This has led· to reduced 
downstream flows. 61 % of the local people report that the water sources have become 
affected by the national politics in the utilisation of the water sources, which has raised 
the number of users. This has denied the local residents utilisation of the water resources, 
as was the case before. 
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The view~ of the local people on the political interference show that while water 
institutions are designed to play positive roles in orderly water use, they have become 
impediments to rational use of water. In the process, decisions are manipulated through 
institutional and political interests. The local people indicate that recognition of their 
local needs would help initiate and formulate the basis for developing institutional 
alternatives that reflect the interrelationships of water utilisation. This would allow for a 
better ordFr in use of water resources where all users would benefit. In the field surveys 
, 
and consequent discussions, the local inhabitants argued that since water development is 
strongly irfluenced by institutional and legal framework controlling the allocation of 
existing water supplies, the policies formulated should perceive indigenous laws and 
knowledg~ to be equitable, fair, and sustainable in development. 
, 
Interference of the local institutions in managing water supplies has resulted in the effects 
on the rrsources not being taken into consideration, contrary to the indigenous 
management requirements. The large water supplies from rivers and springs are on a 
regional o{ national scale and are characterised by multiple purpose and objectives which 
are associated with a multiplicity of constituencies and decision makers functions at 
various h;vels, either in government or in private sector. For example, the effects of 
, 
national political interference through the funding of the Italian government have made 
over 90% pf the yield of the Noolturesh river be tapped and transported for about 360 km 
to areas that have alternative water sources. The water supply passes through some of the 
driest parts of the district where the beneficiaries were initially assured of benefits from 
J 
the supply network. The water supply now serves urban centres and there is no water for 
pastoral p~oduction. 12% of the 186 Vs flow in the water supply serves Kajiado district 
headquarters and the rest goes to the headquarters of the neighbouring district of 
Machakos. With the implementations of the project, water has had a rise in cost from 
almost nil to £4 for every 200 litres. 96% of respondents indicate that this has made the 
local people vent their anger on the pipeline, which they pierce with spears, and letting 
J 
the water to flow to form pools to water their livestock. This is making the water pipeline 
and the surrounding economy unsustainable. 
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The infonnation in Figure 4.5 points in the direction of emergence of new institutions in 
I , 
the local water management. These are reported to embody new values and expanded 
alternatives. Traditionally, utilisation of water sources has involved the participation of 
1 
direct and indirect beneficiary groups. As water management has both technologic and 
social dimensions, the greatest challenge becomes that of looking for ways of removing 
I. 
constraints influencing the institutions and social customs that must be reckoned with in 
the efforts to efficiently manage the water resources. The scenario is an indication that 
while the overall water supply policy may depend on political decisions at government 
level, the implementation of a specific rural water supply may depend on value-
judgement by individuals within a local environment. This may reveal as to whether they 
support thp project. At the same time, gaining the support of beneficiaries demands 
listening to opinions, and ideally, participating in the planning process. When the 
different vfues and priorities of a society are recognised, it becomes possible to relate to 
change. Therefore, extension must approach the community from within the values and 
knowledge of its people. 
The attempt by a development facilitator to introduce new infonnation in an effort to 
solve a prpblem is often a daunting task. If the new infonnation is outside the social 
reality of the host community, then its introduction may fail because it does not interface 
easily with the existing knowledge. There may be elicited a spasm of adjustment which 
challenges existing concepts of reality but finally leads to integration of new perceptions 
into the community's vision. The role of the development facilitator is to assist the 
_I 
community in devising experience-knowledge events that will engender new insights. 
Failure to take recognition of this fact has led to inadequate use of resources, particularly 
the water resources in the rural areas as shown in Figure 4.5. 
Figure 4.1/ shows both vertical and horizontal causal linkages between land degradation 
, . 
and other forces of change resulting from the reduced access to resources. As primary 
causes of land degradation are the socio-economic, demographic, and political in nature, 
I. 
loss of the better-quality range to other uses, the decreased mobility of pastoralists due to 
political bfundaries changes in land tenure relationships, and the pastoral population 
increases have acted together to produce marked increases in pastoral population 
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densities. With increase in the pastoral subsistence requirements, the area available for 
pastoral use diminishes as a reduction of productive land. 
I 
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Table 4.14 shows the different performance categories for the boreholes in operation and 
the managrment systems under which they fall. 
The results indicate that boreholes run on traditional management systems have the 
highest percentage of water supplies performing in excellent conditions (55.4% of the 
total in the category). The reason given by the respondents is that all the beneficiaries are 
committed to the source and are responsible for the well being of the facilities. They also 
indicate that the existence of the water supply and the management rules and structures 
are a choice of the beneficiaries. Indigenous technical knowledge therefore becomes a 
major resource to be combined with formal knowledge in relating to the needs of the 
users to solve problems, as in the 35% of the boreholes run on integrated systems of 
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management and in excellent conditions. Modem technical knowledge has the least 
number of bore holes, which are well maintained, and works to capacity (29%). 
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4.15.1 En~ironmental Changes and Water Supplies Development 
The pastoralists in the survey sample define drought in terms of lack of water and the 
associated hardships. They also highlight the issue of settlement and the effects of 
external policies on people's ability to survive in a difficult environment. Traditional 
coping strategies which entails movement with livestock is practised to counter the 
effects of drought have been eroded by sedentarisation and reduction of options. 
Table 4.15 shows data gathered on the opinions of the pasture characteristics in terms of 
quantity in the dry season for the period 1993/94. Forage capacity and water availability 
particularly in the dry season detennines the overall grazing capacity of an area and 
, . 
hence the need to migrate. In most instances, concentration of use around water points 
during drought results into application of some restrictions on water points through the , 
established institutions. The rules are intended to control the times which people take 
water to ayoid conflicts. 
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Table 4.15 
J 
Availability of Pasture in the Dry Season (1993/94) 
Communal Ranches-
Meto 
lomgoswa 
0siIaIei 
Olgutului 
Individual Ranches 
Mailwa 
Embolioi 
loochkilani 
Mashuru· . 
Source: Authors swvey (1995) 
. ·64.7 
_82.6 
51.2 
<18.2 
17.4 
79.6 
.. 48.9 
41.6 
35.3 
.17.4 
<18.8 
51.8 
82.6 
20.4 
-51-.1 
58.4 
The table shows that the majority of the people in the communal landowners feel that 
they have a large enough dry season grazing area as opposed to the individualised 
parcels. This is associated with the fact that the range area in the individually owned 
parcels is confined, whereas communal ownership of land allows for free movement to 
use of any available forage. 
Both forage and water are important for livestock, and their adequate consumption is 
essential for life and production. Respondents indicate that the need is most acute in the , 
dry season when forage is most scarce, requiring long treks away from its source. 
However, as cattle can only survive for a few days without water, the ideal distribution of 
homesteads have to be compromised until the rains. In the dry season when forage is in 
short supply, herds have to graze further from water, requiring that the herds be watered 
on alternate days. 
Table 4.16 shows that the average distance to water points increase in the dry season, 
while the frequency of watering lowers. However, it is noticeable that the average 
distance experienced by small and sick animals lowers in the advent of dry season 
because they are mostly watered at home. Once water is scarce, there is always 
competition to use it for different purposes. This often leads to conflicts in water and 
related re~ources use in view of the different needs. Some new areas of conflict also 
emanate as the rich also try to take advantage of the poor. The cost of water also rises 
tremendo~sly. In some instances, the rich exchange water for forage as they have more 
livestock than the poor people. 
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Table 4.H; Average Distances to Water Supplies and Livestock Watering. 
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The onset of rains in the high potential areas (areas with perennial rivers and springs) 
lowers domestic water use (see Table 4.17). The period usually coincides with the busiest 
I .. 
time in the field, and less time is available for non-productive activities. This contradicts 
what had been hypothesised in the research that the level of consumption of domestic 
water would increase with increase in availability. Although families I, 11 and III had 
roofwater rarvesting and storage facilities in their homesteads, the water collected did not 
raise the level of water consumption. Families V and VI which had animals on zero-
grazing leyels reported less consumptions from the animals in the wet season as the 
I. 
animals also consumed less water. 
Table 4.1{ Seasonal Cbanges.in Domestic Water Consumption 
r 
____ ~~~~----~-----------c·w~a~te~r~'-=m=aoo~(m~~U~~)~----------' 
rr::=,,--~----------' Dry Season Wet Season 
Fami~ I 0.20 0,16, 
Fami~ II 0.35 O.'ll . 
Fami~ III 0.15 0.10 
Fami~ IV 0.28· 0.22 
Fami~ V 0.50 OAO 
Fami VI 0.55 . 0;45 
Source: Author'F survey 
Table 4.18 presents an overview of how the water supplies are used as the seasons change 
for both young and mature stocks. The results are based on the number of visits to a 
particular water supply in relation to the other available alternatives, for a number of 25 
families for every location considered. During the wet season, there is a concentration to 
both man made and natural water sources. The dry season is characterised by use of more 
permanent water sources of boreholes, shallow wells, water pipelines and the perennial 
rivers. This aspect is emphasised by the pastoralists to be of particularly importance while 
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providing sources of water that are gazetted because during the rains the sources generate 
no revenu~s. At the same time, it gives an indication of the storage required at the 
household level with change in season. 
Table 4.18 Seasonal Water Sources Utilisation 
, . 
Large Stock Smell·Stock 
•... WelSeason% use·. Dr; Season.%.use. Wet Season % use . Dr; Season %. use .. 
Location Bh Sw Pr PI Rw ·Bh Sw· ·Pr ·PI Rw .. Bh . -Sw, Pr pt Rw ·Bh . ·Sw ··Pr ... pt ... J<w 
Torosei . 2' tt 0 1 00' 28 56 0 4 12 1 . 4 0 0 95 28' 56 0 4 
OI~loriti 3 14 0 0 83 39 60 0 1 0 1 9 0 0 90 40 56 0 2 
Kisames 0 o . 3 L.. 95.. 26 .. 25 O . . 21 28 .0 0 0 0 100.· .37 .. 31 .. 3 3 
Nkoile 8 - 21 0 0 71 32 -56 'D 0 2· 6 .. ' 18 ·0 0 76 .. ~ . ·72 ··0 ~ 
Meto 10· 33· O· ·1· 56 26 ··70· 3-.. ·1· O· ·4 14· 0 0 82· 25 74 1 o . 
Sajiloni 9 9 0 1 81 69 27 0 0 4 9 7 0 1 83 28 55 0 1 
Source: Author's survey 
. ~;. Bh:(~); Sw (SltaHew wells.},·Pr (Perenttial-rtv«s};~'PI (PipeHtleS);-~ (Rainwater Harvesting - ephemeral rivers. dams, 
pans. ponds. haBirs, roofwater, groundwater catctunents) \ 
Depending on the severity of the dry season, the pastoralists indicate that they make more 
use of seasonal rainwater harvesting facilities. As the season continues, they move up to 
I. 
even higher grounds that have perennial flows. All respondents indicate that a limit to 
this as a sfrategy is the risk of trypanosomiasis disease and access to water in the higher 
and more wet grounds. This movement has a strong link with utilisation of the water 
sources, and hence their sustainability as a source may be abandoned for not conforming 
J 
to the migration. The indigenous knowledge on the environment in the positioning of the 
water sources therefore becomes crucial for the success of water supplies. 
I 
Table 4.19 shows the number of water supplies that are not in use as a result of 
marginalisation of indigenous technical knowledge. It is instructive to note that 
traditional water sources are all well sustained. Water supplies developed using only 
modem tefhnology score the highest of water sources not in use. The results can be 
compared with the shallow wells, which have all been developed in conformity with the 
environmental needs and utilisation. 
I 
Incorporating both modem and indigenous technical knowledge in the development of 
improved Fells has recognised the role of the beneficiaries' knowledge in relation to the 
sources, leading to effective management. This has been ignored in the improved water 
pans leadirg to 10% of all the pans developed falling out of use. As rivers, springs and 
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2 
26. 
·5 
·0 
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pipelines are located in the seasonal migration routes and offering permanent watering 
points for both livestock and domestic needs, they are well placed to be used and 
maintained. 
Table 4.19 Marginalisation of Indigenous Knowledge on Environment and Failure 
.' of Water Supplies 
""""'" TracIion3 Web 
"""""' .... D~ 
T~Pals 
--"""""""""'" . Raoffter Havestilg 
..... 
H .... 
....... 
RMnn'fiF 
Source: Author'r survey 
Nat In 0pu:!Pt . 
" o 
D 
.2 . 
D 
f 
D .• 
" D . 
D 
D • 
o 
4.15.2 Location of Infrastructures 
" . 0 
D 
o 
o 
1 
D· 
S 
o 
o 
O· 
• 
T"" 
103 
O •. 
o 
2 
o 
2 
o 
11 
o· 
o 
o 
o 
",.. 
... 
"" "" . 
... 
. "'" . 
... 
22.1'J(, 
.... 
... 
.... 
... 
21.3% 
,", .. 
... 
. "". 
... 
..... 
."" 15.9% 
..... 
'" n" . 
. '" 
In a participatory group research with 25 pastoralists, it is clear that preference is given to 
developing livestock watering points away from essential plants in order to control their 
I 
uncoordinated exploitation. Access to areas with acacia albida (faldherbia albida -
locally called Olerai) tree controlled as it serves as a useful micro-ecosystem plant. Its 
leaves, pods and bark are avidly given to livestock in times of stress. Indigenous 
knowledge shows that the tree flowers towards the end of the wet season. It sheds the 
flowers at the beginning of the rainy season, while its pods ripen towards the end of the 
dry season. The local people know that the tree requires a sandy type of soil with a water 
table relatively close to the surface. It is therefore found in the wetter areas as in river 
valleys anf alluvial plains. Its leaves and young shoots, which have a high nutritive 
value, are an important dry season livestock food for sheep, cattle and goats. The pods, 
which are highly valued by livestock, are eaten as they fall, or collected and stored for 
use in the dry season. They are also used as a food flavouring and medicine for 
stomachacpes. Developing water sources where the trees are to be found is therefore 
controlled so that use of the trees can coincide with season. The tree can withstand 
extended pry periods as well as flooding. This makes it a favourite with the local people 
to control silt and debris getting into pans, dams and wells. At the same time, since its 
roots are deep, it is an ideal multipurpose tree and used for soil and water conservation. 
! 
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The other trees that determine the location and utilisation of water points are acacia 
nilotica and acacia tortilis whose leaves, pods or fruits are also used as fodder for goats. 
4.16 Summary and Conclusions 
In their efforts to assert control and direction over their lives and to safeguard their social 
structures, Africa's rural people have traditionally utilized the knowledge, skills and 
structures, which their societies have developed in the course of centuries. Insufficient 
attention pas been given to this local knowledge within the mainstream of water 
development and environmental management. It has not been recognized as knowledge 
that contributes to the development, use and the maintenance of environmental systems. 
Specific technologies of this type are recognized as reflecting climatic and social-
economic factors, embedded as they are in social organizations, cultural traditions and 
preferences and even more fundamentally in the conceptual system in which the 
individual members of society have learned to think, and in terms of which they 
imperceptibly interpret their society and environment (Breemer, 1989; Goldman, 1991). 
Local knowledge is an important aspect of a society's culture and technology. Warren 
and Cashman (1988) characterize indigenous knowledge as the sum of experience and 
knowledge within a given group, which forms the basis for decision-making related to 
familiar and unfamiliar problems and challenges. In a similar manner, A1tieri (1991) 
defines local knowledge as the accumulated knowledge, skills and technology of the local 
! 
people, derived from the direct interaction of human beings and their environment. Local 
knowledge systems consist of integrated systems of production and consumption with the 
key components as organized technical knowledge, social institutions, decision-making, 
and the management of diverse natural resources, technology and skilled labour. The 
local knowledge systems are thus strategic resources for decision-making in societies 
seeking to maintain their priorities with respect to sustainable production and to preserve 
those elements of society, which are essential for social and demographic stability, within 
a larger environment, which is in itself being transformed (Wilson, 1991). 
However, local knowledge systems have their limits (Rau, 1991). For instance, farmers 
tend to know more about plants than about pests, soil chemistry and plant pathology 
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(Bentley, 1989). Yet a remarkable array of local knowledge is being put into practice in 
the form of ethnoveterinary medicine (Mathias-Mundy and McCorkle, 1989). Some local 
knowledge systems are responding creatively to challenges through local 
experimentation, innovation, adaptation and transformation under quite diverse 
conditions (Chambers et ai, 1989). It is notes that People using local knowledge systems 
engage in systematic experimentation - either for problem solving or out of curiosity, and 
in the process create new technologies (Rhoades and Bebbington, 1994). 
! 
Local practices often reflect non-Western conceptions of stress, hazards and disasters. 
For example, droughts and floods are viewed as naturally recurring phenomena with 
which people have learned to coexist. They have developed appropriate practices, such as 
seasonal "/ovement for cultivation and livestock grazing, crop experimentation, selection 
and mixing, additional processing of food crops, supplemental activities (hunting, fishing, 
gathering), and changes in the social organization, including temporary population 
dispersal and the expansion of village exchange networks (Dei, 1990). 
Successful methods of production, whether they are rooted in indigenous SCIence or 
adapted from innovations introduced from outside, are shared and communicated intra-
generationally and inter-generationally, both orally and by example. At the operational 
I 
level, a local knowledge system is characterized by the skilful individual, household and 
communitr . management of natural resources, technologies and labour. It encompasses 
central activities such as water source selection, crop selection, land preparation, 
planting, tillage, weeding, harvesting and soil protection throughout the year. The effects 
of these activities work through on the underlying level, which includes the social 
relations of production, and individual, household and community decisions about the 
I 
allocation oflabour, and technology utilization (Warren, 1991). 
Information and decision-making processes are rooted in the socio-econornic structure, 
I. 
and local knowledge systems cannot be separated from that structure (Arnanor, 1991). 
Without due recognition for many aspects of rural social structure, there can be no full 
understanding or utilization of the valuable contributions of local knowledge systems to 
sustainable water production and management, nor can this contribution readily be 
I , 
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enhanced Py external support. Assistance from outside brings with itself knowledge from 
the other world, for application in the target area. 
The following chapter looks at the modem technical knowledge, and how it fits within 
! . 
the realm of water development framework. 
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Applicati,On of Modern TeCiiniCalKiIowledge in Development 
I 
of RuralWafer Supplies 
5.1 Introduction , 
The aim of this section is to compare indigenous technical knowledge and the modem 
one, in an ,effort to describe the application of the former. It draws most of the arguments 
from the data and information collected in the field during the research process. 
The secti<ilD begins by questioning the presumed distinction between indigenous and 
, 
modem technical knowledge, and this has two immediate consequences. The 
interrogation undermines the possibility that any piece of knowledge can be forever 
marked or fixed as 'indigenous' of 'Western'. It is suggested that the attempt to create 
distinctionf in terms of indigenous and Western is potentially ridiculous. It makes much 
more sense to talk about multiple domains and types of knowledge, with differing logics 
and epistemologies. It is something of a contradiction, though an unavoidable one, in that 
J 
the same knowledge can be classified in one way or the other, depending on the interests 
it serves, the purposes for which it is harnessed, or the manner in which it is generated. 
I 
Secondly, and more significantly, the chapter argues for the recognition of a basic 
political truism. Necessarily anchored in institutional origins and moorings, knowledge 
I. 
can only be useful. But it is useful to particular people. Specific strategies for protecting, 
systematizing, and disseminating knowledge will benefit different groups of people in 
different ways. The confounding labels of 'indigenous' and 'Western' obscure the 
recognition of this simple truism. It is only when we move away from the sterile 
dichotomy between indigenous and Western, or traditional and scientific knowledge, that 
a productiye dialogue can ensue which focuses on safeguarding the interests of those who 
I 
are disadvantaged. 
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5.2 Contextual Differences Between Indigenous and Modern Technical 
Knowledge 
Indigenous technical knowledge is often seen to exist in a local context, anchored to a 
particular focial group in a particular setting at a particular time. The modem technical 
knowledge, which has emanated from modem science, on the other hand, has been 
divorced from an epistemic framework in the search for universal validity (Banuri and 
! 
Apffel-Marglin, 1993). One may well question whether such a distinction makes sense. 
One of th~ . most devastating critiques of technical solution-oriented development policies 
of the last ten decades has been that they ignored the social, political and cultural contexts 
in which they were implemented. But if attempts to implement western technically 
oriented solutions failed because they did not recognize the imperatives entailed by 
different s\>cial-political cultural contexts, it is likely that the so-called technical solutions 
J 
are as anchored in a specific milieu as any other system of knowledge. 
When contemporary philosophers of science attempt to understand what scientists do 
(Kuhn, 1962; Barnes and Bloor, 1982; KnoIT, 1981; Latour and Woolgar, 1979) they 
focus on the social moorings of science, and in so doing question the stock assessment of 
I. 
science as objective and rational. More recent accounts emphasize scientific practice and 
the context upon which scientists draw to create scientific products such as instruments, 
I 
facts, phenomena and interpretations. By insisting on the 'multiplicity, patchiness and 
heterogeneity of the space in which scientists work' (pickering, 1922: 8), this view of 
J 
science as practice and culture successfully goes beyond not just earlier epistemologies 
rooted in rationalism, but also the later reductive representations that saw science 'as 
relative to culture (Kuhn, 1962; Feyerabend, 1975), or as relative to interests (pickering, 
1992). Thf discursive space thus purchased foregrounds the practices of science, and can 
form a valuable resource for the construction of epistemic foundations. To successfully 
build new epistemic foundations, accounts of innovation and experimentation must 
bridge the indigenous and modem divide. 
In exarrurung specific forms of investigation and knowledge creation ID different 
countries and different groups of people, we can allow for the existence of diversity 
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within what is commonly seen as Western or as indigenous. At the same time we can find 
J 
a common link in the concentration of the ways in which 'indigenous' or 'Western' 
scientists create knowledge. Instead of trying to conflate all non-Western knowledge into 
a category termed 'indigenous', and all Western knowledge into another category, it may 
be more sensible to accept differences within these categories and perhaps find 
similarities across them. 
According to most theorists, the prime strategy for conserving indigenous knowledge is 
ex situ conservation. This implies isolation, documentation and storage in international, 
J 
regional and national archives (Brokensha et aI., 1980; Ulluwishewa, 1993; Warren, 
1989; Warren et al., 1993). This is technically the easiest and politically the most 
convenient strategy, but is unconsciously yet fatally at odds with the desire to maintain 
distinctionr between scientific and indigenous knowledge. 
First, if indigenous knowledge is inherently scattered and local in character, and gains its 
vitality fr~m being deeply implicated in people's lives, then the attempt to essentialize, 
isolate, archive and transfer such knowledge can only seem contradictory. If Western 
science is to be condemned for being non-responsive to local demands, and divorced 
from people's lives, then centralized storage and management of indigenous knowledge 
lays itself 9pen to the same criticism. 
Secondly, because of the dynamic nature of indigenous knowledge and its changing 
character ~gainst the background of the changing needs of peoples, the strategy of ex situ . 
. J 
conservation seems particularly ill suited to preserving indigenous knowledge. Such 
strategies, advanced in another context to. combat the erosion of biodiversity and save 
genetic germplasm, are increasingly being viewed as inadequate and unsatisfactory 
(A1tieri, !p89; Falk, 1990; Hamilton, 1994; Wilson, 1992). When biologists recognize 
, 
that ex situ conservation is a defective strategy to preserve physically distinguishable 
entities such as seeds and plants, it seems ironic that we are advocating that same 
problematic strategies to preserve knowledge which is integrally linked with the lives of 
people and is constantly changing. However, the ultimate irony in the attempt to valorise 
J 
indigenous knowledge may lie in the willingness to adopt the methods and instruments of 
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Western ~cience. Thus few theorists accept the utility of indigenous knowledge in itself, 
and most writings first propose the validation of indigenous knowledge by means of 
scientific priteria (Massaquoi, 1993; Rajan and Sethuraman, 1993; Richards, 1980). If 
.. 
Western science is the ultimate arbiter of knowledge, then there seems little point in 
advocating the distinction between scientific and indigenous knowledge. 
1 
5.2.1 Modern Technology Transfer and Sustainable Development 
Technology transfer has been taken to mean the transfer of a systematic knowledge for 
J 
the application of a process or the rendering of a service and does not extend the 
transaction involving the mere sale or base of goods (UNCT AD, 1990). This definition 
refers to a transaction or movement of systematic knowledge but does not make 
judgement on the transacting parties. In practice though, most developing countries have 
tended to treat technology transfer as a process that involves mainly the source of the 
technology. A genuine and effective technological partnership will require willingness to 
transfer the relevant technology. But this is only one aspect of the process, and one that 
has been tre focus of technology transfer discussions for a long time. The other is those 
acquiring the technology. The effectiveness of this effort is reflected in absorption and 
assimilation of the technology as well as the development of local technological 
I. 
capability. 
The acquisition of technological production capacity is associated with the flow of 
different kinds of knowledge and expertise. The first category includes the knowledge 
and expertise needed to transfer and set up of production facilities and all the various 
services required to operate the investment project in question. The second category 
I. 
included the know-how needed to operate and maintain the new system once it has been 
installed. This is often embodied in people but will also be codified in written forms in 
manuals, schedules, chats and diagrams. People embodied know-how is often fostered 
through training and information services, but is also developed through on the job 
! 
learning as well. The third category includes knowledge and expertise for implementing 
technical systems itself as well as the various techno-managerial capabilities needed to 
I 
evaluate and transform existing plants to meet new and innovative operating conditions. 
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The survival of the pastoralists hinges on good management of the environment. 
However, managing the environment cannot be effectively undertaken unless the greater 
attention is given to the role of technology development, transfer and acquisition. At the 
same time, policies on access technology needs to take into account the specific 
characteristics of the technologies in question, especially the channels of technology flow 
across national boundaries. Technology transfers should be designed in accordance with 
absorption and adoption capabilities of the receiving state. The developing countries are 
in procession of technologies that are inimical to the environmental survival. In this 
regard, the need for partnership in the transfer and acquisition of environmentally sound 
technology is vital for all mankind. 
i 
Unlike other conventions and protocols, the Vienna Convention (United Nations, 1979) 
specifically refers to the development and transfer of technology and knowledge to 
J 
developing countries. Such transfer is expected to be achieved through facilitation of the 
acquisitio~ of alternative technologies, provision of information on alternative 
technologies and equipment, and supply of special manuals or guides to them. The 
Vienna Convention provides a framework for bridging the technological gap between the 
industrialized countries and the developing countries. 
5.2.2 Directions for Indigenous and Modern Technical Knowledge 
, . 
The primary motive for highlighting the knowledge of the marginalized poor is to find 
them a greater voice in development. Therefore it is preferable to foreground this 
J 
objective, rather than framing it in terms of the confounding rhetoric of indigenous 
knowledg<; versus Western/scientific knowledge. If indigenous knowledge systems are 
, 
disappearing, it is primarily because the pressures of modernization and cultural 
homogenisation, under the auspices of the modem nation-state and the international trade 
system, threaten the lifestyles, practices and cultures of nomadic populations, small 
agricultural producers and indigenous peoples. The appropriate response from those who 
are interested in preserving the diversity of different knowledge systems might then lie in 
attempting to reorient and reverse state policies to permit members of threatened 
populations to determine their own future, thus facilitating in situ preservation of 
indigenous knowledge. In situ preservation cannot succeed unless indigenous populations 
I 
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and local communities gain control over the use of the lands on which they dwell and the 
I 
resources on which they rely. Those who are seen to possess knowledge must also 
possess thj: right to decide on how to conserve their knowledge, and how and by whom it 
'. 
will be used. 
In situ preservation may make knowledge more costly for those outsiders who wish to 
gain access to it for free dissemination. The mechanics of such preservation are little 
I. 
understood and may pose significant political and ethical challenges. To these and similar 
objections, one rejoinder is ex situ preservation of indigenous knowledge is likely to fail, 
which would only create a mausoleum for knowledge. The ex situ conservation, even if it 
is successful in unearthing useful information, is likely to benefit the richer, more , 
powerful constituencies who have access to international centres of knowledge 
preservation, thus undermining the major stated objectives of conserving such 
! 
knowledge, to benefit the poor, the oppressed and the disadvantaged. The two 
knowledges can be sort for sustainable development. 
In the Illubabor area to the west of Ethiopia, the existing system of wetland farming is 
based on the farmers' knowledge and experience of wetland hydrology, ecology, soil 
characteristics and the requirements of wetland crops. The wetland agricultural system 
begins in ,September when drainage channels are cleared and teff is sown on the residual 
soil moisture. The design and characteristics of the drainage channels depend largely 
upon the farmers' knowledge of the hydrology of their own and that of their neighbours' 
wetland plots. They have detailed and accurate knowledge of the changes in the water 
table height during the year, and are aware of the spatial variability of the wetland water 
table. The crop performance is used as an indicator of soil fertility, while regeneration of 
the return of the natural wetland climax vegetation cyperus latifolius is regarded as an 
indicator of the return of a high water table and improved soil fertility and structures. 
While thy site-specific indigenous hydrological knowledge goes some way towards 
explaining the observed differences in hydrological management practices between 
wetlands, there is a discrepancy between the knowledge the farmers posses and its actual 
I 
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application. Though the benefits of ongoing drain maintenance are well known to the 
J 
farmers, most clear their drains only once in a year rather than respond to excessive weed 
infestation or rainfall changes throughout the growing period. Under these circumstances, 
crop production inevitably suffers as a consequence. According to the farmers, this non-
application of their wetland knowledge and their inability to achieve their desired wetland 
crop yields are due to a range of farming constraints beyond their control. They complain 
that the rjUnfall has become less predictable. Some of the wetlands suffer from shallow 
soils and rocky outcrops, which exacerbate flooding. On the socioeconomic front, the 
farmers are constrained by their own resources, in terms of the time and labour and 
cannot spare for wetland management activities, in addition to their upslope farming. 
5.2.3 Tefhnology, Infrastructure, and Labour Constraints 
A major issue is whether there is potential for improving the productivity and 
sustainability of pastoral systems though introduction or development of new technology. 
Early technical interventions in pastoral systems focused on increasing water supplies, 
improving veterinary services, formalizing livestock marketing, and encouraging 
rotational grazing. Many of these inputs were appreciated locally. But technologies were 
applied mainly out of context, without sufficient attention to how pastoral systems 
J 
operate. An illustrative overview of possible technological interventions and the 
importance of sequencing of inputs is provided by Pratt et ai, (1997). They recommend 
! 
starting with strategic water development, animal health, and marketing; moving into 
management of key resources and food security, including cropland, water spreading and 
! . 
harvesting, animal husbandry; and then introducing the more complex and broader 
aspects of grazing management at a later stage-when community-based organizations are 
well established. Education, functional literacy training, and leadership capacity building 
are centrS/:. Poor rural infrastructure is likely to be a major constraint to pastoral 
economies and organizations. Infrastructural problems are often not addressed, however, 
partly due ~o the high costs involved. 
Certain general recommendations can be set forward as good practices for example, for 
pastoral development and management. A main guiding principle for pastoral institution 
I 
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building is that if users can engage in face-to-face bargaining and have autonomy to 
J 
change their rules, they may organize and beat the tragedy of the commons (Ostrom, 
1998). Whether they are able to achieve this depends on the enabling environment. Long 
I 
distances and poor infrastructure are clearly constraints to more frequent face-to-face 
communication in the pastoral drylands. 
[ 
It is important that pastoralists, as local users of resources, participate actively in all 
aspects of development. Independent of external agents, they should seek to create 
associations to share information and to coordinate action. They must themselves search 
for benefit~ of working together, including ways of lobbying for increased support, and 
must find ways of reducing costs, drawing on their cultural endowments and knowledge 
of local resources to find innovative institutions to match local conditions (Ostrom, , 
1998). 
5.2.4 Economic Factors in Modern Knowledge Developed Water Projects 
Derelopment 
Pastoralists indicate that the economic and cost benefit calculations of a project should 
include the economic costs of ecological changes brought about by the construction of [ 
the water supply. They argue that consideration of all costs would provide justification 
for the cpnstruction of a water supply scheme. However, a survey of all water 
development interventions researched shows that the decision whether to invest in a 
water supply scheme is seldom made by the usual method of comparing costs and 
. J 
benefits. Instead, the conventional approach is to assume that the provision of a supply of 
water can be reduced to finding the least cost solution to supplying the estimated demand 
for water. 
Analysis of data on rainwater harvesting schemes show predictably, that high average 
precipitation reduces catchment area, and that the little seasonal or annual variability in 
, 
precipitation reduces storage volumes. In rootWater harvesting, the economics favour use 
of available roof areas to serve as catchment areas at minimum cost to water supply 
schemes. Equally, low land costs are other factors indicated by the local people to be of 
concern in reducing cost and encouragmg use of indigenous technical knowledge. 
236 
Indigenou~ systems make it much easier and cheaper to organise people in the rural areas 
in self-help groups for purposes of building the appropriate structures, than organising a 
conventional water supply system. But generally, the results show that rainwater-
I. 
harvesting schemes are also attractive where the costs of alternative water supplies are 
relatively 7igh, compared to rainwater harvesting. 
A comparison on economic appropriateness of indigenous knowledge in water supply 
provision fhow that indigenous traditional construction procedures show that traditional 
wells and pans involve use of local technicians whose origin is from outside the native 
tribe. Both the technicians and owners of the water sources respond that the duration of 
construction is not defined and depends on availability of both the technicians and 
finances. :The construction may take decades and normally uses the same technicians, 
with each stage taking care of a particular aspect of the water source. Payments for labour 
are made in the form of agreed cash amounts or of live animals in line with agreed value 
of the work completed. 
The local people indicate that contracting requirements on the local technicians call for 
knowledg1 on proper siting of the required structures in relation to livestock watering and 
grazing regimes. 81 % of traditional shallow well owners and 77% of water pan owners 
support local contracting arrangements as they overcome the pressure of meeting capital 
1 
costs and supervisory obligations. This is found to be an advantage in that it allows for 
possible 1evelopment of the water points in different times. It also provides the 
opportunity for the people to use local resources in the implementations, which suits the 
migratory pature of the pastoralists. For the water pans, this requirement is coupled with 
knowledge of soils and runoff characteristics to control seepage and siltation. 
The pastoralists respect the quality of work done by local technicians. In evidence, the 
I 
pastoralists demonstrate the superiority of the existing local knowledge over external 
knowledgf by the state of the water sources developed. In the ninety four sources where 
, 
the local technicians (lltatua) have been involved, the pans are not silted and have been in 
use for as at least 20 years, which is the legal economic design period. The local people 
respond that they combine their knowledge and that of the local technicians about the 
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terrain and habitat to site the hand dug pans in areas with low levels of evaporation and 
pollution. The small nature of the pans is reported to be an advantage to the beneficiaries 
for maintenance. The recent trend to use communal efforts or hired labour for 
maintenan'le is proving successful. Data and information collected in the former Meto 
, 
communal ranch show that pastoralists have come together after land individualisation 
and forme1 rotational groups to assist one another in desilting water pans. 
The research found that the fourteen water pans put up by the government ministries are 
in need of; rehabilitation and none has lasted for more than two years in use. The local 
people associate this with the ignorance of government staff about local knowledge on 
pans, especially in location and flooding. Beneficiaries claim that whereas they may not 
I. 
have all the knowledge about structural designs for water source installations, they do 
have useful and long time tested knowledge on the runoff characteristics in the 
I , 
environment. The trend established in the research shows that ignorance of the people's 
knowledg~ has resulted in the people developing a negative opinion about government 
! 
contractors. This has resulted in a preference to employ private contractors or local 
technician,s. Interviews and discussions during the research proved that the local people 
are able to give information about frequencies of rains and the effects of particular soils 
and veget,tion on the useful life of the water pans. Recognition of this knowledge would 
be useful as the information is not available within the technical departments in the 
country. Fpr instance, the basic time unit for hydrological design of rainwater harvesting 
schemes could be composed of the critical dry period and the rainy days preceding it, 
which are known by the local people. The comparison of the demand during this period, 
with the amount of water available from the precipitation falling in the first period of the 
interval, can result in a useful prediction of both the necessary size of the collecting 
I 
surface and storage volume needed. By investigating a series of critical dry periods it is 
possible to estimate the existing demands. 
r 
r 
Analysis of designs of rainwater harvesting schemes has not always started with 
determination of the water demand to be met. This is particularly exemplified in the 
! 
water pans constructed with the use of machinery as they are implemented in relation to 
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the amount of money available for the investment, or availability of manual labour. This 
is one area where the indigenous technical knowledge in developing water pans has an 
advantage. The structures are put up in stages to increase the capacity and meet 
fluctuating demands. This programme suits beneficiaries and implies long-term 
deve1opmTnt. The beneficiaries indicate that this arrangement gives the opportunity for 
the rural communities to seek innovations from within and without for both social and 
physical t€fchnologies. In this sense, development does not come out of large designs 
J 
imposed from outside the communities, which may not provide opportunity for social 
aspects to be adapted. 
I 
5.2.5 Economics of Developing Modern Water Supplies 
In the preliminary surveys, it was found that the process of developing ground water 
I 
through use of deep boreholes had slowed down in the 1990s as compared with the rapid 
increase il the previous decade. In the author's opinion, this is as a result of the high 
costs in the sector and the technologies not conforming to the indigenous ways of living. 
Figure 5.1 shows the results of the consequent surveys, which correctly indicated a 
o 
downward trend in the development of boreholes from the 1980s. This is the period that 
the economy of Kenya plummeted, in contrast to the trend in 1970s. The rural people 
were affected most with notable decline in living standards. The price of livestock went 
down confiderably, particularly with the collapse of the Kenya Meat Commission, which 
used to offer alternative marketing outlet for the pastoralists livestock. At the same time, 
sedentarisation and land parcelling was taking place at a high rate. 
I 
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Figure 5.1 Borehole Water Supplies Development over Time 
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Table 5.1 reports on responses from a sample of 160 people from each administrative 
division of the district. In the questionnaire, they were required to give reasons as to why 
the borehole technology had declined in the 1990s. About 20% of the people indicate that 
the marked reversal to the traditional water sources is as a result of the high expenditures 
in development and operation and maintenance of boreholes in the district. Equally, about 
a quarter pf the responses in the district show a shift towards smaller water supplies, 
which are developed with the available local knowledge in water development. These 
smaller water sources also have technologies that are easily affordable and maintained. In 
comparison between boreholes and wells, there is a ratio of I :30 in the costs for 
development of boreholes and wells respectively, whereas in annual operation and 
maintenance, the ratio is I :300. This is the reason why 51 % of the local people feel that 
the technology is expensive and complicated. The very low number of boreholes drilled 
in Magadi division is as a result of the poor geology in the area. Local people have 
undocumented information about trial boreholes which failed to yield any water. 
Table 5.1 Decline in Development of Boreholes 
Is ~ of lOO Total pe< DMSIOIl) 
Reason for DecIone NgongDMsm Maga<t IlMsIon Cenllal 0MSI0I1 L_1lMsIon 
ReYersal 10 T mOl Sources 9 43 23 5 
Shin 10 MIcro Water S.wies 16 13 33 33 
ExpensIVe and Comptocaled fiT 44 41 60 
Insecuntv 18 0 3 2 
Source. Author "survey (1994) 
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The local people associate the smooth operation of boreholes with the requirements for 
fuel availability and good maintenance support. As diesel is a scarce and costly resource 
in many nrral areas, it can he supplemented by appropriate sources of energy. This 
according to respondents may favour technological development in economic terms, 
because abundant renewable resources could be exploited. Large-scale projects 
undoubtedly create economies of scale and facilitate more effective use of capital and 
materials. In the sparsely populated areas, the pastoralists interviewed indicate that it may 
be necessary to provide very rudimentary small water supplies for isolated groups of 
people, in which case economies of scale cannot he achieved. This means that the per 
capita cost of small supplies would he much greater than for large schemes. 
The tenure insecurity arising out of tribal differences is increasingly becoming significant 
in rural water project development. An average of 6% of the respondents (Table 5.2) in 
the district attribute the decline in borehole development pattern in the 1990s to fears of 
population displacement. The decline followed fears of ethnic cleansing and consequent 
displacement, either forcibly or out of fear. 
5.3 Issues in Modern Technical Knowledge Application 
5.3.1 Alternative Technology 
The preliminary surveys on use of solar energy in ground water pumping indicated five 
major rea~ons constraining the development and effective performance of solar power in 
water supplies. 
The results of consequent field surveys shown in Table 5.2 indicate that in all the ten 
water sources run by solar, the local people find solar pumping inadequate, as water 
flows are uneven. The explanation given by the local people on this feeling is that as 
water deI)1lllld is high around the water points, the yields are inadequate. The people 
complain that the operational requirement is an aspect that was not properly 
communicated in the projects initiation. The constraint supports the assertion that 
inadequate technology introduction and dissemination was given, which was reported in 
80% of the solar pumped water sources. Lack of understanding of the technology resulted 
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In inadequate maintenance and improvement, as it does not give room for people to 
replicate or improve upon it. In the same number of sources, it is indicated that the water 
supplies do not take cognisance of the social and cultural perceptions, such as quiet 
operation thought not to be conducive by the local people. The analysis of the pumping 
equipment show that 70% of the sources have installations that are not matched to the 
yields ofthe sources, and hence are undersized. 
Table 5 2 Failure of Solar Water Pumping TechnoTogies . 
AWecled Waler Supplies (n = 10) 
Constraint Not a Constraint 
lnadequale T echnolo!l'llntroclucloo and DISSemination 8 2 
InadeqUate delrvenes of water and 'unreasooable' intermittence 10 Vleld 10 0 
The source does nol satisfy social and cultural needs 8 2 
I le technoloav for 10 local skills 9 1 
InadeQuate TeehnicatE>eslQns (Inadequate Yields 7 3 
Source: AuU}()l'"'~ survey 
Interviews with external sponsors of the solar technology for water pumping in Kajiado 
district reyeal that the introduction of the solar pumps for ground water was aimed at 
reducing operation and maintenance costs in the rural areas. This, in their view, would 
lend to sustenance of the water supplies. In all the 10 water sources, the importance of 
solar energy as an appropriate technology was emphasised within the infrastructural 
approach as a means of overcoming perceived organisational weaknesses. However, the 
ensuing high failure rate in 80% of the sources shows that they have not proved to be 
sustainable. The reasons given by the beneficiaries and indicated in Table 5.2 tend to 
point to lack of a thorough grasp of the indigenous knowledge in water development, and 
a tendency to adopt technology led implementations. 
The experience with solar pumps shows that when the existing base of experience-
knowledg~ fails to provide a solution for a perceived problem, the community cannot 
initiate further development. Inability to move beyond this situation results in fatalism, 
and acceptance of the situation as an inescapable condition. In order to break through this 
limit, a vision to generate a new possibility is required. This means that the base of 
experience-knowledge must be expanded in a way that results in a revised knowledge, 
which fosters a feasible and realistic vision of change. 
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5.3.2 Technical Knowledge Impartment I . 
Data analysis on the application of modem technical knowledge in water development 
reveals thft it has not adequately empowered the local people in technical skills. In all 
cases, the beneficiaries could not carry out major repairs and had to use hired expertise. 
In the case of boreholes, it was found that in both individually and communally owned 
I. 
boreholes, there was no single beneficiary who could carry out repairs. In the solar and 
wind watfr pumping technologies, the beneficiaries were not only unable to do any 
repairs but also did not understand the technology. The beneficiaries of the water pipeline 
water supplies had to rely on the services of the government or hired technical expertise 
from the urban centres. However, the government was found to have a small staff of 
trained p~rsonnel in the various technologies that are involved in its gazetted water 
supplies. 
Training in the relevant technical skills was found to have been attempted in the 
development of roofwater harvesting using water jars and ferrocement tanks. However 
! . 
the approach faced the drawback of trained people leaving the district. The local people 
associate this with failure to train local people. The trained technical staff from outside 
the district has left the area for other promising construction opportunities. In response to 
a question on why they have changed their attitude toward the trade, the technicians 
I. 
indicate roofwater harvesting does not give as much money as other types of 
construction. This is understandable, as housing is not pronounced among the 
I. 
pastoralists. 
Local people also cite lack of training of the local people as the real cause to the failure of 
most water supplies. They indicate that with breakdown, their water sources can go for 
days without repairs, a situation that is also associated with the remoteness of the rural 
areas. 
5.3.3 Level of Technology Adoption 
Survey results on ground rainwater catchment projects show that the rural people have 
not replicated the technology. The reasons given by the local people include the fact that 
the collecfing surface is usually not a natural one and the rural people cannot replicate 
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data collected for one project with ease. The rural people cite the constraint of the lack of 
trained local people to implement the technology. At the same time, there is the problem 
of 10ng-teI'l11 storage of water to suit water demand and seasonal migration. In the case of 
domestic supply, storage faces the problem of deterioration of water quality. 
From an institutional point of view, the results of the research show that the major 
! 
progranune limitations in adoption of technologies have been in finances and project 
extensions. At the same time, development of ground rainwater collection projects show 
that planners have not attuned to community nuances. In the process, relevant knowledge 
acquired by the technical personnel has had no chance of being properly transmitted to 
I. 
communities. This has meant that the knowledge has not been systematically internalised 
in either th1e community or development committees. 
5.4 
5.4.1 
Financial and Economic Factors in Modern Technical Knowledge 
Rerenue Generation 
Table 5.3 shows the major institutions in Kajiado district involved in the runrnng of 
borehole rater supplies that are in operation and the management systems in effect. As 
deduced from the field surveys and discussions, the categorisation relates to ownership of 
the water supplies, and hence different management systems are given as traditional, 
modem and integrated forms of management. 
Table 5.3 Management Types and Ownership ofBorehoIe Water S - '0' 
r Management System 
ONnership Category . . T radi1ionat Modenr ln1egraled TotIt 
Individual 059 . S 6 73· 
Institutional ! 5 11 16 32. 
County Counc~ 0 15 0 15 
Water Oevelq>ment Department 0 29 0 .29 
Other Departments 0 3 0 3 
Communal (Grouo Raoch) 19· o· 4 23 
TotBI Number 83 .. 66 26 175.0 
Source. Authors ,survey 
The differences in the system as illustrated in Figure 5.2 has given rise to the existing 
different ",\ater supplies financial generation and utilisation methods. 
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Figure 5.2 Characteristics of Management Systems in Borehole Water Supplies 
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In 47% of the boreholes, low literacy levels and the remoteness of rural areas are cited as 
hindrances to understanding of record keeping and the money banking system. As a 
consequence, 10% of all boreholes shown in Table 5.3 using traditional methods have 
preferred to have the revenue generated in the form of livestock. The water supply 
beneficiaries give credence to the method as it provides people with the opportunity to 
' see their money' . The practice is also said to give room to any member of the 
community to dispose of the livestock in order to meet the obligations of the water 
supply. Tpe major weakness of the method as experienced by the users is that a 
breakdown may occur when livestock marking prices are low, necessitating a delay in 
effecting the necessary measures to meet repairs. 
In the individually owned water supplies, the responsibility of the water sources rests 
solely on the individual owners. The 81% of the boreholes owned by individuals (and in 
operation) are managed using traditional systems of management. In this preferred 
traditional management system, the water sources are shared with friends, socio-
economic associates and the distressed. The poor in the society are allowed to use the 
water source without any charges. People, who use modem knowledge management 
systems, do not share the water with other people. Water given to other people is defined 
as a service and is charged accordingly. 
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16% of boreholes owned by institutions share borehole sourced water with local people 
I 
in the surrounding. These institutions associate this cooperation with a combination of 
both modem and indigenous management styles. However, the overriding decision-
1 
making rests with particular institutions. 
The local fovernment rents boreholes to the rural people, but have operators seconded by 
the local county council. In all the boreholes, the beneficiaries reported dissatisfaction 
with the slow response to breakdowns. In 68% of the boreholes, there were responses to 
the effect that at times the beneficiaries are forced to take the initiative to raise the 
required finances to have the repairs done. The interviewees indicated that they would 
prefer to have the boreholes handed over to them so that they could apply communal 
management systems. 
The borehole water supplies owned by the water department are gazetted and water 
charges made monthly. In all the 29 boreholes, it was found that the water supplies are 
1 
characterised by lack of metering and water is charged for at flat rates. The pastoralists 
interviewed do not like the water supply network as it is not designed to meet their water 
1 
needs. The pastoralists realise that the water sources concentrate on the domestic water 
supply in ,n environment where water demand is dominated by livestock. In all the water 
department boreholes, it was indicated that there was no room for introduction of 
traditional ways of using and managing water supplies due to the government's low 
opinion on local knowledge. Boreholes owned and used by departments other than the 
water development department are used by the departments for their water needs and the 
I. 
surrounding population is not allowed to use. In all cases, the government meets the 
recurrent expenditures. 
Communally owned boreholes managed through the traditional management style have 
committe~s in charge which oversee the operations of the borehole. Although there may 
I 
be an employed attendant, in 78% of the boreholes the overall authority over the source is 
with the rater committee. This means that the committee may overrule the attendant in 
sensitive issues such as servicing the pumping equipment. However, in the experiments 
to integrate both local and indigenous knowledge, there was a shift in 17% of the 23 
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boreholes where both borehole operators and management committee members have 
been trained on aspects of operation and maintenance of boreholes. The training has 
resulted in the understanding for the need for revenue generation for use in operation and 
maintenance. In the process, the beneficiaries raise finances towards the sources, even in 
times when the sources are not in use. 
I 
In normal circumstances, payments are made per mature livestock head, and range 
between Shs 3.00 and 25.00. Small stock and domestic water needs are not charged as 
i 
they are categorised as social needs, and the volume consumed is taken as insignificant. 
This is unfortunate as the water collected may contribute a significant volume. Water 
collection records show that an individual can collect between 120 litres (using a donkey) 
and as much as much as 1000 litres (mainly with cars) of water for domestic needs in a 
trip. 
The other existing alternative is the practice of individuals bringing fuel to pump water 
for individual owned herds. The practice is observed to have increased the frequency of 
breakdowns in the machinery installed. For example, in a follow-up of ten boreholes 
studied in fhe research where this method is applied, it was found that in 8 boreholes, the 
fuel was contaminated as the containers were also used for other liquids such as water, 
paraffin or local beer, a practice that had led to irreparable breakdown of two engines. 
5.5 Institutional Inadequacies in Water Supplies Planning and Implementation 
The resultr of the borehole survey shown in Table 5.4 indicate that of the 484 borehole 
water supplies in Kajiado district, only 36.2% are in operation. The other 309 boreholes 
are not in \Ise either, because they are not equipped, dried up, abandoned or the water 
pumping equipment have broken down. 
Table 5.4 Boreholes Location and Operational Category. 
:, Operat""'I,::"····· •• :":.::,,.:,,:.Centrai DMsion·,,;·<·····loitokilolt:,:;: :;:,::q·lgangDivision<·,,·Magadl Oil/isi",\", """" ·::.T otat:.. .. 
::·CatOi@j:<"""""::::"· ................... ········ .... • .. ·;:::·:::··::::·::OMsioo·:.. ....... ·········: .. :::::::::·:::::::::::::·::::::::: .. ·,:··<·:",:,:,,' .. (OisIIi<lt .. . 
Operating 86' 8 80 1175 
~Ope_ ~. m. ~ 0 180 
Abandoned 60 9. 34 . 9 .112. 
D'Y 12 0 4 1 17 
:::Jola~:: ::::::::::::::::::::::::::::.::::::::::::::::::::: 249::: ::::::::::::'::":'47 :':':'::::::::::::::'::::::1n. ::::::::::::::::::::::11:::······:·: .. :::::::::·484:::··· 
Source: Author's survey 
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The reasons why the boreholes failed are compiled in Table 5.5. The nature of the 
failures is attributable to the lack of consultation of all the institutions in place, and can 
be summarized as social, hydrogeological and technical issues. The social considerations 
include culture and the social organisations in operational, ownership and abstraction 
patterns and distribution in space. The technical factors refer to the borehole construction, 
completion and the selection of a suitable pumping system. 
I 
I 
Wrong Borehole 
Inadequate Yield 
Water Never StrucIL . 
Backfilled by Ccmf.'"nily 
Pumping Machine Breakdown . 
Financial Cons.il:aints 
Soucce: Authors; Survey 
8· Zl 10 41 . 
~ 18 4 ~ 
o 15 0 . 15 
20 0 0 ·20 
53 0 0 53 
46 0 0 ·46 
5.5.1 Institutional Drawbacks in Modem Technology Integration 
The trend in development of roofwater harvesting projects shows a steady but slow 
application of the technology. This is attributed to the nomadic nature of the pastoralists 
necessitatirg temporary housing structures. At the same time, the knowledge is not 
widespread in the rural areas. This explains the reason why during the inventorisation of . 
roofwaterrarvesting projects, within the circumference of the 107 projects there were 58 
houses with permanent roofs and rainwater was not being collected. At the same time, 
13% of thy projects had no proper gutters to collect rainwater and people did not have the 
knowledge to rectifY the situation. 
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Figure 5.3 compares the development 
of deep boreholes with rainwater 
harvesting in one area. The decade of 
the 1980s saw the roofwater harvesting 
projects rise by 28% while that of the 
boreholes- by about 7%. It is evident 
that the 1980s had a downward trend in 
the boreholes development and a rise in 
the number of roofwater harvesting 
projects. This is as a result of land 
Figure 5.3 Trend in Roofwater Harvesting 
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pastoralists, leading to construction of 
permanent houses. 
Several approaches to the development of the necessary skills have been used in 
rainwater projects. Training has been offered to craftsmen, community workers and 
individuals selected by the training programmes. However, 71 % of the technicians have 
moved a"(ay from the areas they were targeted to serve giving reasons to the effect that 
the technology has a very low demand. This has left only 19% of the total number trained 
to carry on with the technology. The beneficiaries point out that the fact that 81 % of all 
the artisans were not local people is crucial to the promotion of the technology in the 
rural areas. This mistake is cited by local people to have been repeated in the Netherlands 
government initiated underground tanks developed in primary schools. In the three 
schools involved in the undertaking, construction was done by artisans from outside the 
rural areas and the tanks left in the hands of local people. The consequent failure is 
associated with no experience on repairs at the local level. This shows that rainwater 
harvesting demands particular attention from both planners and users. Respondents also 
indicate that it is a drawback to the technology development as when roofwater 
harvesting progran1fDes are proposed; those with thatched roofs are not considered, 
hindering improvement of their knowledge in water development. 
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5.6 Peponnance of Rural Water Supplies 
Table 5.6 shows the different perfonnance categories for the boreholes in operation and 
the managfment systems under which they fall. The results indicate that boreholes run on 
traditional management systems have the highest percentage of water supplies 
performin,in excellent conditions (55.4% of the total in the category). The reason given 
by the respondents is that all the beneficiaries are committed to the sources and are thus 
responsiblf for the weIl being of the facilities. They also indicate that the existence of the 
water supply and the management rules and structures are a choice of the beneficiaries. 
Indigenous technical knowledge therefore becomes a major resource to be combined with 
! 
fonnal knowledge in relating to the needs of the users to solve problems, as in the 35% of 
the boreholes run on an integrated system of management in exceIlent conditions. 
Modem technical knowledge has the least number of boreholes, which are well 
maintained, and works to capacity (29%). 
I 
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The responsibility of the water sources rests solely on the individual owners. The 81 % of 
the bore'fles owned by individuals (and in operation) are managed using traditional 
systems of management. In this preferred traditional management system, the water 
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sources are shared with friends, socio-economic associates and the distressed. The poor in 
the society allowed to use the water source may be allowed to collect water without any 
t. 
charges. People, who use modem knowledge management systems, do not share the 
water witf other people. Water given to other people is defined as a service and is 
charged accordingly. However, in the integrated form, the economically weak in the 
society art: allowed to water free while the well off have to pay for the water collected. 
5.6.2 Projects Failure 
The Case Study 5.1 gives an example of project failures encountered in Kajiado district 
as encountered by the Arid and Semi-Arid Lands (ASAL) programme in the process of 
developing water supply sources. Many other organisations were found during the 
research to have faced similar situations. Overall, the organisation failed to reach their 
sated objective goal because of a specific constellation of factors that were not 
understoo? in planning and implementing the campaign. The organisations believed the 
local peasants to be unaware as to why their projects operate and how to carry out the 
remedies. fut the organisation's principle mistake was not to take into account the local 
peoples' line of thinking as determining features of their subjectively experiencing and 
evaluating the activity. In real sense, the organisation had no idea of the very existence of 
the culturally specific ideas presented by the users of the water source. Moreover, even if 
they had, they most likely would have considered them to be inconsequential beliefs 
easily disproved by the visible and tangible results of their campaign. 
This is a show of lack off understanding, miscommunication and negligent behaviour 
related phenomena and quite regular occurrences in development projects around the 
globe. It can be imagined how development workers faced frustration from the 
sometimes-puzzling results of the interaction with their clients. Their frustration can turn 
into plain rejection, if it happens that their clients still do not act as they are advised, even 
! 
though the advantage of what has been advised has been practically demonstrated. In 
such cases, development practitioners may even feel driven to the conclusion that 
, 
something must be wrong with their clients' personalities, or even mental capacities. At 
the heart of this predicament is the fact that development practitioners tend to see those 
they deal with as basically identical to themselves in their way of experiencing a world 
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that is obj1ectively given. This is likely to happen because many change agents ignore the 
existence and content of indigenous knowledge. Even if some practitioners become 
exposed tp, for example, unusual bits and pieces of knowledge, they discount them. 
, 
Instead, it can be argued that such an approach is often bound to fail. Cooperation for 
developmft is an intercultural endeavour, which demands sound communication across 
separate knowledge systems to reach mutual agreement on concrete and for all rational 
action. 
The observation that cultural and cognitive disagreement is at the root of many project 
failures is not new. Since the groundbreaking edition of Brokensha et al (1980), 
indigenous knowledge is considered a basic foundation to local decision-making 
processes. This contribution has stimulated research on indigenous knowledge systems, 
which materialised in an augmented edition of Warren et al (1995). 
Two analytical concepts provided by indigenous knowledge systems scholars have 
L. 
proven particularly helpful for guiding further research in drawing a distinction between 
indigenou, patterns of perception and scientific (formal knowledge systems). The former 
has been seen to be 'local knowledge that is unique to a given culture. It is the 
information base for a society, which facilitates communication and decision-making. 
I. 
Indigenous information systems are dynamic, and are continually influenced by internal 
creativity jIlld experimentation as well as contact with external systems' (Flavier et aI., 
1995:4 79). The main difference, then between indigenous and formal knowledge systems 
as defined in Warren and McKiernan (1995) is that formal knowledge system is 
J 
generated in educational settings and circulated through the global network of 
professionrs, institutions and specialized publications. 
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Case Study 5.1 Ignorance of Indigenous Knowledge in Favour of Modern 
Knowledge 
ASAL Programme Borehole Rehabilitation Project 
The Arid and Semi Arid Lands (ASAL) Kajiadoestablished theboreholes rehabilitation project irt'1988to 
assist, witltparticipation of the lacalpeople,put non'OperationaJ,barehafe waler.supplies:back. to.lIS!L TMLot 
the objectiyB,goalsput forth were to have effective management committees that would .involve.women. The 
other point'of interest was to hav&the'wemenhaveaccess'to Jh&water sources'by incorporating domeslic: . 
water collection points for women near the boreholes., 
The end resultof the project was thaHwentyborehoJeswere putback'o use in a period of three years. 
However, ~ women were put in the management committee: Meil did nol see it befitting to .have women in 
, .awater.sypply that is of economic importance, a-men'sdomain. The installation of communal,water· points, 
for women.-:a!so did not materialize as ,the men, thought doing this would only expose their water to wastage, . 
The donor I forced' the installation of the communat· water points, which the men broke' at will to ensure- . , 
women.did not draw water before livestockwatereci. 
Follow-upevaJuation .exercisesduring,this. research showed that the .failure in the projecUneetirig.the set 
objectives,waslack of realization of underlying issues in water and other resources development. It was 
clear that \hB'mer; agreed to participate in the- rehabiHtationbecause there was a wiHing donor. Refusal-to-
initially agreeia conform to the donor conditions at.tbainitial stage was seen as possible WB¥-afrnissing.tha 
, 
intended assistance. 
" ' 
The projeql end results were a big fn.istration to thEi development agent staff and collabOrating partners. 
There was the view of cancellingsimHar projects in the,district., However, the organizations,admitted'in 'th& 
I 
end that it provided a benchmark for futureprojects,by the organization and other donors., 
5.7 Effect of Modern Technical Knowledge in Rural Water Supplies 
Development 
. J 
5.7.1 Effect of New Technology on Gender Relations 
Technologies that require cash outlays and labour input will often be more beneficial to 
I 
the wealthier groups in society. The more demanding a technology is in terms of land, 
capital, land and labour, the less likely it is likely that the poorest segments, including 
female-headed households, will be able to benefit from its introduction. For these groups, 
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it is of special importance that the technology is low cost and mmmllZes risk. The 
I 
possible effect of new technologies on gender relations need, however, to be based on 
closer investigation, and not just on assumption. In the research, a follow-up of sixty 
I 
households in the irrigated agricultural areas, it was found that women have very limited 
access to benefits in spite of working most on the farms. Of the sample, 84% never went , 
near to collecting the benefits following sale of the produce. Men, who also decided on 
how the money would be used, collected all the money. The other 16% indicated that 
either sex would collect the benefits. Though there was consultation on use of the 
resources, men still had the upper hand in deciding the direction benefits use. The women 
lose further with modernisation of technologies in water utilization in the farming 
endeavours. This was noted with change from furrow to more controlled irrigation 
I 
practices such as pumping. Lilja et al (1996) also found that new agricultural 
technologies have a negative impact on women's welfare because men capture most of 
the benefits. One result, on the contrary indicates that the new agricultural technologies 
on communal fields increase women's income by increasing the daily wage in communal 
production. Moreover, technologies change generates new income streams that reduce the 
female-ware differential. In this environment, targeted policy on gender specific 
production may be less productive than interventions designed to increase the 
productivity of all family members. 
I 
5.7.2 EtTect of Modern Technical Knowledge Gender and Water Resources 
Management 
Internationally, emphasis have been on shifting to management of water resources 
systems apd not on the need for planning the physical provision of water resources 
through the identification, design, appraisal and implementation of projects. However, 
policy statements, promulgating the new approach in water development do make 
reference to the importance of women's role in relation to water and sanitation. But there 
is little car se for concern that these references are simply added on to policies which do 
very little to enhance women's powers of water resource management (Cleaver and 
Elson, 1993). In several aspects, the situation may be actually undermining this with 
adverse consequences not only for equity, but also for the efficiency of water resource 
use. Although the Kenyan Government Policy notes that women and children would 
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benefit most if potable water was availed, it fails to address their roles in planning and 
I 
implementation of water projects. Community leaders who are often men are used to 
present the needs of the local community. It is this decision making level that stumbling 
blocks are found which hinder women from airing their opinions over issues in which 
they are best suited to comment. Ironically, most of the pastoralists women do not find 
this as absurd because culturally men are the leaders even if inadequate in their 
leadership. 
By virtue of the fact that men and women play different roles at the household level, their 
approaches to water related problems defer. Women are concerned with the distance to 
I. 
the water source and the safety of their children as they go to collect the water. Men are 
normally concerned with the economic costs of the water source. Whereas both views 
should be listened to, it is the view of the men that is often listened to. 
Women in the pastoralists areas are being displaced form water positions of influence and 
control over resources, which they may already have in the sector. The common division 
between domestic water and livestock water is a false one, particularly at the household 
I .. 
level where domestic water may be used for a variety of other needs such as livestock 
watering apd irrigation. However, the productive possibilities of domestic water are less 
easily quantified. Men dominate in the use of water for productive needs whereas women 
are only dominant in the domestic sector. Men are to be found in the boreholes and dam 
committees, whereas in the roofwater harvesting, women dominate. At boreholes used for 
both purposes the user profile is mixed and conflicts arise over priorities of different 
users, with cattle watering generally taking precedence over domestic usage. In the 2000-
200 1 dro~ght, there were conflicts between men and women in the use of traditional 
shallow wells. In the Ildalalekutuk area, men kept vigil at night to ensure that women did 
not collect water for domestic needs and deny water to livestock in the moming from the 
declined volumes in the traditional sources. Domestic water collection points near cattle 
troughs w~re closed down and women were only allowed to collect water as cattle drank 
, . 
at the trough. 
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In the provision of the technical know-how, women are disadvantaged. Men, with fewer 
burdens at home are able to take the opportunity and acquire the knowledge. The women 
miss out on the opportunity because of the assignments given by society. In the 2000-
200 I-drought period in Kajiado district, it was proved that it is important to ensure that 
I. 
women get the knowledge as they at most are left behind as men move with livestock. 
Some borrhole water sources could not be operated and maintained, as the women did 
not know the operations. On the whole, the drought proved that the women are most 
available tp do the operations because of her assignments. One reason for this is the 
traditional exclusion of women from decision-making roles at the community level and to 
the princi~le use of male promoters in development. 
Economics play a very vital point. The jobs that men perform are of a monetary value 
whereas t~ose by women are specifically domestic chores and are not accorded monetary 
value. Hence water projects are initiated and which require some initial deposit of money, 
most women are unable to raise the fees required and instead they opt to offer unskilled 
labour. In Agricultural areas, environmental water scarcity requires mostly irrigation of 
crops in order to realise good yields, in alternative to the keeping of livestock, which is 
I. 
profitable. However, livestock ownership has been the domain of the men and as such 
women carnot sell these animals when in need ofliquid money. 
5.7.3 Effects of Modern Technical Knowledge on Culture 
The resellfch found that water collection includes use of rail for water collection made in 
the rural areas. This option is only available to people living close railway lines. People 
nevertheless travel for as much as 5 kilometres to the railway line, and another 50 
J 
kilometres to Lake Magadi town, where water is collected from stand posts. Whereas the 
water is provided free of charge, people have to meet their transport expenses. 74% of the 
I 
households in a sample of 60 use the system to supplement the inadequacies of traditional 
sources. All the households responded that the utilisation of different water sources 
I 
results in categorisation on basis of water quality. The perennial river water brought in 
through the railway line is taken to be cleaner and is preserved for drinking and cooking, 
while water from wells and pans is used for livestock watering, laundry and personal 
bathing. 
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Table 5.7 shows that 58% of the dam water supplies are silted up. Seven out of twelve 
dams are in poor or fair condition, indicating significant siltation. This is because 
effective IJleasures to control the silt flowing into the dams were not incorporated in 
! 
design and construction. The research found that in all cases, the omission results from 
lack of sufficient data, a situation that could be averted by collecting relevant existing 
knowledge from local people. However, there is the tendency of extension staff to 
assume that the local people have nothing to offer in terms of ideas or information. This [ 
was found to be more serious in the water supplies initiated by local politicians. 
It should ~e noted from Table 5.7 that all of the dams found in excellent conditions were 
designed and built using a combination of indigenous and modem technical knowledge. 
The advlllJced equipment in construction and location with use of indigenous technical 
knowledge made it easy to put in place silt control measures. 
The dams collect enormous amounts of silt. The volume of silt collected has always 
discouraged local people from taking the initiative to have the silt removed, as is the case 
with water pans and unprotected traditional wells. The local people find the situation 
demanding as removal of silt requires heavy machinery. Whereas the silt could be 
removed rpanually, the Maasai culture of avoiding manual work other than pastoralism is 
, . 
a hindrance. Equally, it was found that as institutions to manage these large water sources 
are lackin~, organisation has become a drawback. 
I 
Table S . .iDaiD Water Supplies.performance 
H<riOw!edge.!WIie<j.H'''·· ······''''',,'',,',',,'',,',',''''''Perfoinianee,.''·· 
Abandoned Poor Fair Good Excellent Total 
Indigenous T ech,;~1 Knowledge 0 0 0 0 0 0 
Modern Technical Knowledge 0 3 3 . 0 . 0 6 . 
Inleg",!ion of hlGigeflOUS and Modern Technical knowledge . . . . 0·· 0 1 0 5 S 
Source: Author's survey .. 
Key Abandoned (i;ystems total collapse); Poor· {silted but can be.r.ebabi1i1a1ed);-Fair-{panla1Jy silted, collects some-Water.and-is-tn.use); 
Good (all structtbare-m ~ well maintained but can be sihed up); Excellent (all structures in place, very little chance of getting 
silted) 
There was no evidence that indigenous technical knowledge has the capacity to carry out 
structural .?esigns and construction of dams. This is taken as one of the reasons why no 
dam has been developed with indigenous knowledge alone. However, it was found that 
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indigenous knowledge could provide infonnation and data on matters such as flood 
levels, dry season use characteristics and stock distribution, and physical facilities 
needed. The people's experience and detailed local knowledge compensates for lack of 
long-tenn survey and monitoring data, and improves the chance of designing appropriate 
water supplies for very variable rainfalls. This is supported by the survey, which shows 
, . 
that with integration of knowledge, five water dams show very little chance of siltation. 
Table S.ltKnowledge Preferences and Application in Development of Dams by _ . 
.Individuals. and Gronps 
:Hun.;n:H.'l~~~;;a~~~~~'0'~~~S;~";TTOIa' 
Ind~enous TechrJicalKnowledge 0 0 . -0 
Modem Technical Knowledge 0 7 7 
Integration of IndigeoousaM Modem TechniGalKoowIedge. 2 3 5 
Source: Author'f survey 
I 
Table 5.8 compares the development of dams by both individuals and groups. It shows 
that only individuals, who have opted for modem technical knowledge in their 
development, have developed two of the dams. Although technical knowledge has been 
taken of 19cal resources and conditions, requiring application of local knowledge, the two 
individuals attribute this preference to land parcelling which has enabled them detennine 
what fonn of development they need, and the type of knowledge necessary to accomplish 
this. The individuals appreciate inadequacies in indigenous technical judgements and 
seek modem knowledge and professional advice. The resultant effect of the individual 
I 
approach is well maintained water supplies that are designed with all requirements in 
place for tpe local environmental and cultural needs. The structures are sized in a way to 
suit local capabilities. This supports the view hypothesised that the local people have 
knowledge of how the environment changes, local economic issues, and the technical 
J 
constraints on different kinds of production. It also shows that local knowledge is 
deficient i7 those areas in which the outsider's is best. 
Figure 5.4 also compares how technical knowledge is preferred in both communal and 
individual ownership of water pans. Whereas indigenous technical knowledge is 
prominent in the sector, the research results indicate that communal water pans have 
more interation of knowledge than individual ones. The individually owned water pans 
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were found to be well managed and 80% in excellent condition compared to 33% of the 
communal water pans in excellent condition. This contradicts the hypothesis that 
recognition of indigenous technical knowledge is a precondition for sustainability of 
water supplies. However it is worth noting that in either kinds of ownership, indigenous 
technical knowledge is prominent. 
F igure 5.4 Ownership of Water Pans and Technical K nowledge Choice 
Source: Author's survey 
""' .. - c. ~~ 
e.:£ lli ~ 0 ca 
u '!: 
OWnership Category 
5.8 Summary and Conclusions 
-{] Integration of Indigenous and Modem 
Technical Knowledge 
[] Modem Technical KnOWledge 
[] Indigenous Technical KnOWledge 
This chapter has looked at modem technical knowledge. It has found that it has its 
strengths and limitations. The discussions point to the need to consult users of the 
technology, for a potential input to make the modem technology more successful. The 
discussions in Chapter Three allow for a comparison between indigenous and modem 
technical knowledge, which show that at times, the former may best be approached from 
the context of spiritual perception. The indigenous knowledge sees nature . as the 
originator of all tools, with the tools and technology requiring to be used in harmony with 
nature' s design and purposes, which are to maintain and serve the individual and 
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community. Indigenous people approach technology with a mind that is not antagonistic 
to the whole of things, to communion between the natural and the spiritual. Also, they 
I. 
want to make sure that the individual's work is contributing not only to the individual but 
also to the collective or the community. 
Indigenous knowledge sees the physical world as a reflection of a more complex, subtle, 
and more lasting yet invisible entity of energy. It is as if the living are shadows of a 
vibrant and endless resourceful intelligence dynamically involved in a process of 
continuou~ self-creation. Technologies in the indigenous world are developed in order to 
fulfil basic human needs, such as community, health, harmony and a sense of meaning 
and purpose in life. This is one reason why in this sense, technology is at times seen to be 
I. 
oriented towards the world of the supernatural (spirits). This seems to contrast with the 
modem knowledge where the craving for connection with deeper sense of meaning and 
! 
the yearning for vitality. Yet it is obvious that each needs the other. The challenges 
therefore Is sharing the knowledge or explaining indigenous technologies to westerners. 
This is similar to the challenge of explaining modem technologies to indigenous people. 
The rural people have developed forms of technology that preserve the delicate balance 
, 
of the environment and serve the human needs. In the West, technology is usually defined 
as applyinf. knowledge to serve a practical purpose. Among the Maasai and other rural 
people, technology is what keeps the individuals and the relationship between individuals 
and nature sustainable. Though Western culture aims at improving the quality of life, the 
improvements have come at a price, with the human beings having become indebted to 
their technology. In the indigenous sense, technology is accomplished not by machines, 
but by a dynamic interplay among the mind, emotion, and senses of the human body on 
the one hand, and the natural world on the other. The physical human constitution is 
regarded as an expression of mind and spirit, and a rather limited expression at that. Thus, 
the indigenous technology concerns not only the material world but extends to grow out 
of interaction with spirits. 
Since the indigenous technologies incorporate the world of spirits, they often look 
magical and supernatural to the western world. But modem (western) science and 
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technol0lo/. also have their elements of mystery and magic for the indigenous rural 
people. What may be difficult for the western mind to accept is the sophistication of a 
technology that includes so little machinery. The indigenous people are committed to 
I. 
interacting with the natural world without consuming resources. They have developed 
techniques that work and appear to work efficiently, precisely because they interact with 
realm of spirit as well. This is not a polemic intended to foster dislike of modern 
technologies, replacing them with a worship of indigenous ones. What indigenous and 
r 
western peoples have in common is the desire to understand the intricacies and 
complexities of the world. Different routes have been taken in the context within which 
I 
technologies have been developed and the purpose for which they have been used. In the 
West, tec~nology is oriented towards industrial and related uses. Thus to work in an 
indigenous environment, there is need to fuse both the modern and indigenous types of 
technical knowledge for sustainable development. 
Spencer (1988) notes that modern innovations is part of an imposed environment, which 
affects the herd owner's choices but not his freedom to choose. He appreciates that the 
political umbrella and economic dominance of the national sector is a recognised fact that 
lies beyond the scope of the Maasai pastoralists community life. He further argues that 
J 
the Maasai have not extended their opportunism to the market economy because the truly 
capitalist conception of time as a utility is incompatible with Maasai perception of time 
and the career progression created by their age system. Their economy is part of a closed 
system, which is a highly resilient alternative to a market economy. 
I 
The following chapter looks at the possible integration of both modern and indigenous 
technical fowledge. 
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Chapter SiX 
I 
Integration of IndigenousandModernTecbniCaTKnowrenge~rn 
, 
Water DeveTopment 
6.1 Introduction 
The aim of this chapter is to discuss results of field investigations in Kajiado district and 
literature ~n water development. Of particular interest is the identification of issues that 
apply to weaknesses and strengths of the cooperation. In the last two decades, research 
and devel9pment experts have promoted indigenous knowledge as a key to sustainable 
development (Brokensha et ai, 1980; Chambers et al 1989; Warren et aI 1989). In the 
process, a wealth of information on indigenous knowledge pertaining to soils, plants and 
animals has been compiled (Walker et aI 1999; Bizimana 1994). Nevertheless, examples 
of the integration of indigenous knowledge into the research process and its application 
within the development context remain scarce. 
One reason for this may be geographical and econOIlliC dominance of scientific 
knowledge, making it difficult for Western scientists and development experts to deal 
with a different knowledge system. A fundamental difference between indigenous and 
scientist is searching for information of universal significance, which is not context 
related. In?igenous knowledge, by contrast, is a social product, which is closely linked or 
even restricted to a cultural and environmental context. This means that it is dynamic, 
developin¥ as the collection of experience of specific social groups in interaction with 
their environment). 
The validation of indigenous environmental and organisational knowledge can lead to 
new scie~tific insights. In dry areas with highly erratic rainfall, an ecological 
disenquilibrium exists, which is due more to rainfall than to the impact of livestock (Ellis 
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and Swift, 1988; Westoby et ai, 1989). It is recognised that the opportunistic rangeland 
management practised by pastoral livestock farmers is the appropriate response to these 
natural corditions (Behnke et al 1993; Scoones, 1995). Their management strategies are 
based on knowledge of the spatial and temporal availability of natural resources, and 
include m~bile resource exploitation, sustained by a system of communal resource tenure 
(Sandford, 1983). 
In the years following the Second World War, development cooperation was based on the 
transfer of technology to developing countries. According to the model of social labour 
I 
division in the Western cultures, technical knowledge was generated by science and 
industry, ~ransferred by extension services and utilised by farmers. The introduction of 
Western technology to non-western farmers was intended to increase production capacity 
and improve the market position of the agricultural sector. However, the approach 
disregarded the fact that the majority of small-scale farmers in developing countries do 
not have t~e economic resources to embrace these more expensive technology packages. 
The passive resistance of the target groups to the new concept of modernisation was seen 
as a sign of traditionalism, ignorance, and a lack of flexibility. So little account was taken 
oflocal knowledge and value systems that they were in effect marginalized. 
6.2 Iriteraction Between Tradition and Modernity in Development 
! 
It is customary to draw a sharp dividing line between tradition and modernity. This 
makes it possible to understand the broad outlines of conflicts between the various 
aspects of the western culture and the cultures of non-European countries. However, it 
would be artificial to regard these cultures as being totally opposed. In reality, 
intercultural conflict is confined to certain very precise circumstances and the differences 
in separat~ situations. The distances can be observed in certain every day situations, in 
certain behaviour patterns and attitudes. Only if this reality is taken into account can one 
usefully explore the interface between tradition and modernity. 
r 
Development confined to economicism inevitable involves concepts: economic growth as 
the engine and end purpose of development and maximum short - term profitability as the 
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universal.Justification for action. These two concepts form the source of the cultural 
values identified above. These are the values that enter into conflict with those of the 
societies, which still function essentially outside this model. In the industuarilised 
countries, the values that make up the cultures of the past survive in weakened and more 
or less concealed form, but in the developing countries is still retained all their force. 
Among the constituent elements of these cultures, some play a fundamental part, to the 
extent that they determine the worldview and functional standards of the society and all 
J 
its economic and social activities. By and large, the interface between tradition and 
modernity controls the compatibility of the cultural components of each. The 
traditionalists, knowledge, know-how, values, forms, social and economic organization, 
behaviour models, and intellectual and artistic expression are enshrined, once and for all, 
in the corpus of tradition. Their validity depends on whether or not they conform to 
applying tfadition, whose pre-eminence derives from its very antiquity. Consequently any 
change must be treated with the utmost caution and contemplated only to the extent that it 
does not formally conflict with this corioity. 
r 
The central position occupied by tradition III the interplay between culture and 
developm~nt cannot, however, be considered in purely negative terms. It is linked with 
the notion of the heritage, cultural identity and historical continuity of a society. It meets 
the need of every human community to see itself as the possessor of a rich heritage and as 
I 
firmly rooted in its often-mythical origins. Finally, the preservation of tradition plays a 
particularlr important part in societies with a strong oral cultural. 
, 
However, tradition cannot be understood as an absolute and inflexible: It itself evolves. 
Indeed, ev;ery tradition is liable to reinterpretation in the course of the interplay between 
, 
the various socio economic and cultural groups. The upholders of tradition may have an 
institutional basis for their role and thus exercise special power within society; for their 
part, the other groups or individuals may reinterpret tradition in terms of interest of a 
different nature and loosen its absolute grip. In this way, an apparently static society may 
I 
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develop more or less heterodox initiatives and innovations and make ultimately 
pluralistic fdvances. 
It is the therefore the realization of the inadequacy, if not the outright failure, of purely 
economic development strategies, together with awareness of the human objectives of 
development, that has led to the very concept or content of the term development being 
re-examined from an entirely different point of view. From this new viewpoint, 
I 
development is seen as an evolutionary process involving a long-term, world term, world 
scale, and 'holistic' approach to the future of society. To this extent, the human being is 
the origin, agent and ultimate purpose of development (UNESCO, 1990). Consequently, 
development includes economic growth, and serves to integrate all the dimensions of 
I 
human activity, in particular the cultural dimension. Development then becomes a 
mobilizing process, since it can only take place by marshalling all the energies of society, 
all of whose members must participate in the economic and social transformation of their 
community- Whatever the intentions of those who initiate development, operations, 
which underestimate the local knowledge side in development, taking only techniques 
derived frpm the experience of the industrialised countries, cannot fully succeed, since 
they are unrealistic. This is the gist of the difficulties encountered by the developing 
countries, and have sought to build an autonomous economy. The shortcomings 
experienced in the 1970s because of the strategies on the need to catch up on the 
advanced Fountries were based on ambitions plans for rapid mass industrialisations. The 
trend is being seen today in developing countries such as Kenya, which has planned to be 
fully induslrialised by the year 2020. 
I 
6.2.1 Dynamics of the Interactions Between Modern and Indigenous Technical 
Knowledge in Development. , 
Because of the number and complexity of the elements involved at the interface between 
local and modem development knowledge endeavours, priority, in the methodological 
treatment proper, is given to the analysis of the positive and negative interactions 
between fhe cultural components or factors and the sectors of economic, technical 
scientific and social activity. However, this analysis is not confirmed to the interplay of 
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reciprocal influences between different fields. It must also extend to the types of relations 
established within a given project between the various levels of intervention, from the 
initial decifion to the implementation of the project and the evaluation of its effects. In 
other words, it is a matter of ranking interacting players and factors. 
Within a pevelopment policy, interactions between players are the first important point 
needing to be examined for the purpose of review. Here, it is a question of analysing the 
decision-making processes, and follow on how can one can follow the process of 
decision- making, in particular starting from the evaluation of previous operations and the 
informatiop and research relating to the problems involved, including the question of the 
context. There is need to follow the progress of the initial idea or plan, from the 
standpoint of both strategy and content. Above all, it is important to discern how the 
strategy, policy and project are interpreted in the field. 
This requires an interaction analysis to be focused, initially, on the decision-makers at the 
I 
apex of the decision 'pyramid' and then on the 'downstream' phase leading from decision 
to implemrntation, on the relations between the local and non-local players, and finally 
on the upstream phase, on the form and in accordance with what selection criteria (that is, 
in the form of untargeted information or specific assessment) does data flow back from 
the 'field' to the top of the 'pyramid', so that it can be decided whether the action should 
be continljed, corrected or replaced by other forms of intervention. 
; 
The beneficiary population's participation m the project, from plarming to 
implementrtion and evaluation is essential in whole consideration. In itself, participation 
is the best and perhaps the best way of taking the local peoples dimension of 
development into account. Its effective realisation poses complex problems and justifies a 
pedagogical approach, which should include sharpening awareness among the decision-
makers and training development workers, as well as keeping the general public 
[ 
informed. 
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6.2.2 Id«i0logy and Achievements in Water Resource Development 
, 
In Africa, water sources planning and development has not been effective in promoting 
development that works. The dominant resource development emerged through the 
period of colonial rule in Africa and became institutionalised by work of aid agencies and 
professionrl development consultants, bringing the ideas drawn from the experiences of 
industrialised countries and using them as blueprints. Bates (1953) sees this as a burden 
of foreign culture carried into an alien environment. River basin planning and 
development has been part of the model of water resource development exported by the 
internatioIfiI experts to the third world. In the process, it has been instrumental in shaping 
the landscapes of rural areas and the nature of the bureaucracies set up to organise and 
administer their people. 
In British East Africa, the Second World War created a major watershed in thinking and 
action in d,evelopment. Following the passage of Colonial Development and Welfare Acts 
, 
in 1940 and 1945, there was an intensification of government activity. For the first time 
in the late 1940s, there were people and money available for significant action by the 
colonial state. This sudden and official energy was described by Low as 'second colonial 
occupation' (Low, 1976). Colonial states had exerted major influences on local people 
! 
and economies before, notably through taxation and the promotion of cash crop 
productio~, but now they were intervening in a detailed and technical way in an effort to 
raise the efficiency to raise production, protect land from erosion or Africans themselves 
from dise,ses, and the search for of the democratic supports without which no project, 
however expert, could be implemented. 
The new 1eve\opment drive depended strongly on science, both for details (especially in 
agricultural research) and in some cases for wider insights into ways to conceive of and 
organise 1evelopment. The report by Barton Worthington in 1938 set a new agenda for 
the involvement of sciences in colonial government, and several colonial powers 
establishe9 new scientific research organisations in Africa in the 1940s (Worthington, 
1983). In 1943, Culwick suggested that government administration in Tanzania should be 
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merely the mechanism for putting the big scientific plan into action (Culwick, 1943). By 
the end of the 1940s, the colonies in British colonies were producing development plans. 
The development plans were depended on outsiders and their specialised knowledge. It 
became /llfiomatic to assume that the right place to look for ideas and knowledge needed 
for development of Africa was the industrialised world and its science, technology and 
industry. ~ca became exposed both to the limitations of this expert knowledge and to 
the other attitudes and ideas which accompanies the technical knowledge itself 
One of thl( extraneous, but extremely influential, attitudes was the dismissive view of the 
knowledge and skills of indigenous users of drylands, wetlands and rivers. However, not 
all saw the indigenous knowledge as improvident, ignorant and inward looking. There 
I 
was the realisation that the native farmers had already evolved a scheme of farming 
which co~ld not be bettered in principle even if it could be improved in detail and that, as 
practised in some areas, it could afford almost complete protection against soil erosion 
and loss 9f fertility (Stamp, 1938). By and large, new initiatives ignored indigenous 
skills. Very often, traditional societies were seen as something in need of transformation 
with the traditional base being taken a static base on which to introduce change. A review 
I 
of Operation Arachide-Mil', a dryland agriculture programme developed in Senegal in 
the 1960r concluded that the decision of modem political authorities were rarely 
concerned with, or capable of, using traditional strategies to their advantage, or exploiting 
traditional techniques and the knowledge of the environment on which they were based 
(pelissier and Diarra, 1978). At the same time, the grandiose projects developed from the 
1940s were mainly failures, one basis being lack of involvement of the local people. 
There was the facile belief that an ignorance of the facts of an economic situation could 
best be m~t by throwing into the fray even more machines and men to rout them out. The 
second reason is the propensity to regard as irrational those actions of others, which were 
not readily comprehended. This was all in the failure to appreciate that development is a 
process of experimentation wherein projects should evolve at a pace suited to human and 
environmertal circumstances. Baldwin (1957) observes that the often-despised Africa 
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peasant c9mes out, as by no means the resourceful and reasonable in the narration of 
conflicting aims and muddled thinking. 
6.2.3 Reinforcing Indigenous Technology with Modern Knowledge Basis 
In this research project, field surveys revealed use of rainwater collection enclosures 
(Oloopolo{O with restricted access to livestock as a traditional practice to conserve water 
in the soil. Pastoralists find this rainwater harvesting technology to be of importance for 
regeneration of livestock herbage. However, analysis on the technology shows that 
I 
although the plots are generally sited in areas that have trees to control evaporation, it has 
limitations in that there are no practical water -flow and retention-control measures 
effected. Though the plots could benefit from retention walls of rubble stones around the 
enclosuresr only some owners fenced off with shrubs for protection against trampling by 
livestock. This practice depicts a limitation indigenous technical knowledge, which may 
at times have a strong theoretical foundation but a weak practical base. The knowledge is 
limited to what can be observed. Experiments on improving the water collection by way 
of provisipn of inflow-drainage channels offered improved solutions for the micro 
catchments. However the underlying rationale in locating the catchments near 
homesteads and water retention better was not lost. The appreciation of the local people 
I 
as a result of catchment improvement was of fundamental importance. The relationship 
between the local and external knowledge reiterated that existing practices which are 
beneficial, but which may be lost or forgotten could be reinforced by the formal 
knowledg~ sector by promoting them in a way that can relate to the needs of the people. 
In the field experiments to amplifY yield characteristics of shallow wells, it became 
possible to provide infiltration trenches, which delivered water to the wells from water 
I 
pans. It was found that the water in the pans that would have been lost through 
evaporation or seepage is then stored in the wells. They have shown that greater benefits 
in rainwater harvesting comes from an approach with integrated systems that combine 
more than one water harvesting technique in a complementary manner. Indigenous 
technical knowledge was found to be very limited in this knowledge. 
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The experiments on ground catchments included water storage tanks and tree-cropped 
sides to the catchments. The trees were aimed to make use of excess runoff. The local 
I 
people found the technology conducive to their livestock food requirements as they could 
use the runoff water to support the growth of trees and grass. Equally, inclusion of the 
forestry concept in the experiments was found to minimize the effects of high 
temperatures on the surface catchments and reduce ground cracking. At the same time, 
J 
choice of a raised surface promotes the use of a self-cleansing gravity system. 
6.2.4 Pr~requisites for Blending of Indigenous Technologies with Modern 
Technical Knowledge 
A comparison on the data on the performance of the solar, wind and hand pumps in 
boreholes shows that the essence of recommended appropriate technology is that 
equipment and techniques should be relevant to local resources, needs, patterns of 
organizati~n and the environment. 
The success achieved in the experiments on blending of traditional and modem technical 
knowledge shows that improvement on water supplies calls for a compromise in both. 
I 
Improved shallow wells have adopted systems that have been designed with involvement 
of both indigenous and modem types of knowledge in order to suit local social and 
economic needs. This, established community responsibility for operation and 
maintenan?e at the outset. In the case of boreholes that have been constructed or 
rehabilitated with the local people, the boreholes have been fitted with mechanisms 
suitable t~ the local environments in terms of operation and maintenance. This has 
resulted in successful water supplies as evidenced by the fall in the number of 
breakdo~s. This is illustrated in Figure 6.1, which shows results of the number of 
breakdowns for nine boreholes for every year in a decade. The boreholes selected for 
follow up in the research had previously been developed by donors and then left to the 
rural people who did not have the knowledge to sustain them. 
270 
Figure 6.1 
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Though in all the cases the beneficiaries were assisted by external development agencies, 
their involvement made it possible for them to make a choice with the help of the 
agencies trchnologies that were conducive to their lifestyle and economic status. This, as 
the illustration suggests, marked a reversal in the number of breakdowns in a year. 
6.2.5 Inadequate Technical Knowledge Extension and Integration 
The studies on ground rainwater harvesting catchment revealed that the use of butyl 
rubber in rainwater harvesting has been a hindrance to the adoption of the technology. 
Table 6.1 gives responses from a group of 56 people interviewed on ground rainwater 
harvesting using butyl rubber technology. The results were interpreted in terms of 
constraints for the adoption and replication of the technology in the rural areas. 85% of 
the peopl~ cite the failure to make use of local materials as a hindrance to positive 
replication. 
T 0 able 6.1 oustramts m Knowfedge mfegration; Butyf Rubber G rounoCatcltment 
Views on ButyL RutDer TechnolOgy Use 
Constraint Nota Constraint 
F aiftJre to-use-Jocar materials 44 12 
Lack of local 2~ 3&-
High Cost of MaIefial 21 3& 
High Cost of technoloqy 37 19 
Availability of mafffials. (distance to source) 'Jl 19. 
Unsatisfactory Corrvnunication by extension ~ 49 7 
Non recognilien of indigenous k 49 7 
, Source. Author s survey , 
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At the sape time, 37 of the interviewees find the distance to markets for equipment and 
the high prices of the materials as other constraints. The local people find that lack of 
consultatiqn about their views is associated with unsatisfactory extension services as 
extension workers continue to ignore local opinion. This is said to have resulted in the 
lack of tr.pning of local artisans to provide expertise, which can be adapted to the local 
needs and possible use oflocal materials. 
The reasons given by the people in the surveys for poor adoption of butyl rubber point in 
I 
the direction of the need for a realistic sense of technical appropriateness that can be 
achieved qy judicious use of a small element of advanced technology in a context of 
otherwise simple technology. The combination can lead to considerable economies in the 
amount of time and effort devoted to the implementation of water supplies. At the same 
time, transferring a limited amount of modem technical knowledge to the rural people 
can make them adopt the technology and adjust their knowledge accordingly. This is 
again illustrated in the plastic water tanks and ferro-cement water tanks introduced as 
alternatives to the stone and block tanks. The plastic water tanks are more affordable to a 
wider population in the district. 
6.2.6 Effective Integration ofIndigenous and Modern Technical Knowledge 
Evaluatio~s carned out in the research on the performance of water pans show that pans 
developed with use of both modem and indigenous technical knowledge perform better 
than those using indigenous knowledge only. Table 6.2 indicates that two thirds of the 
I. 
sources developed with the integration are well maintained and have little chance of 
siltation. 
Table 6 2 Resultant Condition of Water Pans . 
Water Pans Condition 
- .. Poor·· Fair Good- ·ex_· ··T_· 
Indlgenous T eGhn<al KnowIedle 4- .. 9 . 10 34-... 33· 90·· 
Modem T echnicalKnow!~ 
- . 2 0 6 o . ·0. a 
InteQralion of IpdiQenous and Modem Technical KnowledQe 1 1 1 1 ·8 ·12 
Total 7 
. -
10 17 35 41 110 
Key on condlhans 
Abandoned (Silted beyond rehabilitation); Poor (Silted but can be rehabilita!ed);,l'air. (Silted but has reasonable volwne); Good (Well 
maintained, well siled.....and constructed,...~ chance of siltation); Excellent (Well maintained, well sited and constructed, no 
chance of siltation). 
This is attributed to incorporation of the necessary parameters of social, economic and 
environmental considerations in the controls required keeping the water source in 
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operation. All water pans developed with modem technical knowledge alone resulted in a 
need for desilting. Use of indigenous technical knowledge on its own has some 
limitations, especially with the provision of sound embankments and silt controls. This 
explains "{hy only 3 7% of the pans in the category are in excellent condition. However, 
the exemplification of its advancement is shown by the fact that 74.4% have minimal or 
no chance of siltation, which compares well with the three quarters developed with the 
integration of both indigenous and modem technical knowledge. 
Results from the water pans constructed using indigenous knowledge alone and the 
integration of modem technical knowledge and indigenous knowledge are comparable, 
and much better than results from water pans constructed using modem technical 
knowledge alone. A similar evaluation was carried out on shallow wells in the district in 
order to ~ompare performance with the knowledge applied. The frequencies recorded 
show that the performance of shallow wells is significantly related to the kind of 
knowledg~ applied. It is instructive to note that all the wells developed using modem 
technical knowledge and 88% of the wells developed with an integration of both 
indigenouf and modem technical knowledge are in excellent condition. This is associated 
with the training given to beneficiaries involved in all stages of the particular 
development, aimed at making the local people effectively operate and maintain the new , 
systems. Only 11% of the wells developed using indigenous technical knowledge were 
classified ~s being in excellent condition. The shallow wells mainly face the inadequacy 
of siltation and are prone to pollution from animals and floods. Consequent evaluations 
with the local people using measures designed by them resulted in indication that 30% of 
J 
the traditionally built water sources were in excellent conditions, 6% in poor condition, 
13% aban~oned, 15% in fair condition and 36% in good condition. 
, 
6.3 Effective Interaction of Indigenous and Modern Technical Knowledge 
6.3.1 Improvement of Shallow Well Yields 
Table 6.3 presents results of experiments carried out in the field to increase yields from 
shallow wflls. These were constructed with horizontal trenches from water pans to create 
infiltration wells. The trials aimed to raise the water output from low yielding wells and 
reduce expenditures normally incurred in deepening wells (especially the traditional 
wells) in times of drought. The technique also aimed at exploiting rainwater harvested 
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and ground water through use of water pans whose water would have otherwise been lost 
through evaporation and seepage. 
In the experiments, measurements were taken in times of drought and the rainy season to 
find out the differences is yield, before and after the development of the recharge 
parameters. 
Table 6.3".Recharge Characteristics oililfiltratiOn.WclIs.: 
Well No I 
Well No 11 
Well No III 
Total-
Source: Author's survey 
Ave .. ge Vied (Vd) in Dry . AVel3geYieId{lId)in-Wet 
Seasoo- Seasoo·· 
660 765·' . 
<160 . ~70 
386.. 5lU .. 
1,500 2 .. 145 . 
Avel3ge'yjejd (Vd) in Dry . .Average YieId{lld) in.wet 
Seasoo . Seasoo·· 
2,400 . 3,800- . 
. 2,100 -4;100 
1,800. 2,160 .. 
6,300 '.10,060" 
It is evidqnt from the results in Table 6.3 that incorporation of the infiltration trenches 
raises the yield in both dry and wet seasons. This positive result was instrumental in the 
developmljlnt of similar facilities on 36 water pan sites, where wells were dug to receive 
water from water pans, The intervention has also raised the need to have separate 
watering .. points for livestock and human beings. This replication is a testimony to the 
effect that factors of a new technology that are of interest to rural people may be applied 
elsewhere peyond the primary projects where the technology is introduced, 
6.3.2 Water Pumping Technology 
Table 6.4 compares the types of water lifting devices used in both machine and hand dug 
shallow wflls in Kajiado district. These wells varied in depth from approximately Srn to 
40m. The table shows that the majority of the wells are hand dug, as only 0.3% of all the 
wells have been dug with machines. 78% of all the wells in the district have the human 
-, 
ladder (or human chain) water pumping system. The nature of the traditional wells makes 
them mor~ appropriate to the human ladder water pumping system. The rope and bucket 
system, which is found in 15% of the traditional wells, has received a slow adoption as an 
improvem~nt to the human ladder. The reasons given by the pastoralists as to why the 
rope and bucket water lifting has not been well incorporated point to the fact that the 
technolo!!}, does not deliver water as fast as the human ladder to water large herds. In 
consequent experiments to find out the validity of this claim, it was found that in a well 
with a depth of 8 metres the human ladder could deliver an average of 5 litres of water in 
a second whereas the rope and bucket system took an average of 10 seconds to deliver the 
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same vol~me to the surface. However, the research found that 80% of the rope and 
bucket lifting system were used by sedentarised farmers who have small numbers of 
livestock. 
T bl 6 w p Tifili"fiShn wn a e .4 :iter umplile ec ·DO oeles or. a OW e S 
'. HandlJiig Wells . Macliliti: DUJl Wen.; TOtal 
lluman Ladder' 1176 0 1176' 
Hand Pump . 14·· 2 16·· 
DieseIPwnp. '3 0 '3 
Petrol Pump 78 3 ·81 
Solar Pump .I .0 I 
.. Ropeandbucket" 22lt O· . 22lt·· 
Total , 1500·· 5· 15G5 
Source. Authors survey (1995) 
In the use of the hand pumps, the pastoralists considered the technology to be laborious 
and hence not conducive to the watering needs of livestock. At the same time, they 
argued that local young people would remove the nuts and bolts from the pumps. The 
silent operation and intermittence in water delivery experienced with solar energy made it , 
, 
unpopular. Whereas the wide designs of the traditional wells favour use of portable 
motorised pumps, the pumps are limited by their abstraction lifts of 15 metres and 
associated pollution, as the pump has to be lowered into the well. These problems were 
compoun1ed by the lack of fuel and spare parts; a common problem associated with the 
use of motorised pumps. 
A similar situations as that of the shallow wells was found in the boreholes. The field 
surveys carried out indicated that 4% of boreholes are installed with 'alternative' water 
pumping technologies of wind, hand and solar energy. However, the technologies were 
not perfopning as intended. The reasons for the failure given by a group of 20 
interviewees (representing each borehole) and illustrated in Table 6.5 have a bearing on 
the lack of involvement of the beneficiaries in the choice of the technologies in the 
! 
projects. 80% of all the solar pumping boreholes were not in operation, and only two of 
the three wind run boreholes were in operation. Though the hand pump was found in 
operation, it could not meet the local demand for water and was being used both day and 
night. 
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Table 6. 5 Local Knowledge Ignored in DeveloPlllent of Alternative Deep 
Groundwater.I> Technolo2'es . 
10% 
28% 
.. ::~t1~~u.m~· 4% 
Source. Author''S~ 0.994) 
. ""0' LL:/Q_. 
15-
27 . 
19% .. 
12% 
10% . 
30/.- . 26% 
'7% 29% 
16% 
13% 
~: I: Source of.Eower; 11: Local Water.ing i?£ginuu;JJ1:Locatian o/JJorOJaUu;.JY:-Barehole Yield; v.. Gd.tw:aJEQCJar.s;_Yl: 
Institutional Faetors. 
In the absence of technical data (especially wind and solar) to help in deciding the power 
source, information from the local people is important. In two wind-pumped boreholes, 
the local knowledge on wind regimes was ignored, leading to the pumping systems 
falling out of use. In one of the boreholes, the local people report that they knew that 
reasonable winds blew only at night and not in the daytime. In the other borehole, the 
acacia tre~s served as a barrier to the wind flows, which also change with seasons of 
rainfal\. On the cultural level, sponsors of the two boreholes also imposed the need to 
have the borehole water used by a women's group for agricultural purposes. This j 
offended the men who felt that rehabilitation of water sources through women was 
contrary to tradition and disregarded traditional priorities for water requirements. The two 
! 
boreholes are also located in areas that are seldom used, as they do not provide the 
necessary grazing for livestock. This has meant that they are not utilized for most part of 
the year. The results from boreholes fitted with wind, solar and hand pumps have been 
that there is a lack of maintenance, and the beneficiaries generally do not understand the 
technology. 
The solar pumps face a cultural and economic disadvantage. The 'noise' made by a water 
pumping rachine is said to be indicative of 'life' (because animal husbandry is 
frequently noisy). The solar pumping technology in the area is also disadvantaged as it 
can only 'York during the day, whereas they have been installed in areas where watering 
of livestock frequently continues for 14 hours per day. The required number of hours of 
operation goes up by an average of 3 hours in the dry season when livestock crowd 
J 
around at water sources, and watering times change to accommodate extra livestock. 
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The low opinion developed on the solar pumps is further exposed in the hybridised 
I 
stations where people run the diesel sets in spite of high solar irradiation. Figure 6.2 
compares the frequency in hours of use of a borehole, which is, has a monolift pump run 
I 
on solar and diesel energy between January and December 1994. The solar energy was 
put to m~mum use in the months of April and half of May when the diesel engine broke 
down. 
Figure 6.2 Com arison in .solar and Diesel Ene Use 
Monlh 
January 
February 
March 
April 
May 
June 
July 
Augu'l 
September 
October 
November 
~ 
Total 
Hours of 
dayfight 
3n 
.. 336. 
.372 
360·· 
372 
. 360 
372· 
372 
360 . 
372 
. 360· 
372· 
·4380· 
Source: Author's survey 
Number 01 Hou", u~.~1 1 Hybridisation of Solar and 
of Use per month ~" 0 
use in a Diesel Energy 
Diesel 
309 
261 
184. 
196 . 
101 
116· 
306 . 
349 
331 
327 
266 . 
352: . 
3098-
...!loIaL.-:.. 
·85 
·32 
11" 
·23 
198 . 
270· 
52 
16 
·22 
. 14· 
42· . 
:ll! 
. - .784 
Month 
394· 
.293 .. 
195 
219· 
.. 299 
. 386: 
358 
355 
·353· 
·341· 
308· 
. 371·. 
3881 
~ ~ 
.. _: 
6.4 Integration of Indigenous and Modern Technical Knowledge in Development 
of rural Water Supplies 
Results deduced from the field surveys indicated that the projects which incorporate both 
indigenou~ and modern technical knowledge stand to be more sustainable as opposed to 
those implemented using either method singly. Recognition of indigenous technical 
knowledge in water development calls for realization that it is embedded in the socio-
cultural, health, economic, technical, financial, institutional and environmental issues for 
sustainability of rural water supplies. 
To test the results, trial on the integration of the two kinds of knowledge were carried out 
in the field. Friedman (1953) recommends this as a way to try the validity ofa hypothesis 
through comparison of its predictions to help confirm the findings. The process involved 
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the beneficiaries in all stages of the various project development. This enabled a mutual 
J 
choice of technology, site, materials and structures in relation to the needs of the people. 
The analysis of the findings show that the requirement in order to obtain sustainability. 
I 
This is summarized in Table 6.6. The analyses are indicative of the need for dialogue on 
the process of development between the local people and agents of development. In this 
way, what know and want to have in their own areas will be brought to the fore. 
Involvemert in every stage of development is crucial in the development cycle, and 
knowledge from either party is important for all round success. In gender, the paucity of 
women ip decision-making positions is phenomenal, and can addressed in this 
collaboration. The most important barrier identified afllicting women participation is the 
socio-cult~ral beliefs and myth, which form the training most men and women are 
exposed to since childhood. Thence, few women occupy important public decision-
making po;sitions. The few who do are often unable to make an impact. 
Table 6.6 Sustainable Water Supplies Development Matrix 
Prqect Phase Methods of Participation Community. Participation Community Constraints Role of Development 
In1ervenIionist· . 
Problem and L. ·_aRd_·· Loeafk~ Ptannef~,attikJde-.towards · T raiRin!I .. g\Ji<IaA<:e<>n··· 
. Opportunity. _ Analysis: Potentials and . _ mstitutions, experience, communilies;"_Relalive · participation approaches,. ':' 
.' 
Identification ·Constraints; time; Ullderstanding of . -importance-of Economic including .. !working; 
Prioritisation and major system's positive and andlsociaUssues; Lack of involvement of other 
. 
. problems an&- . negative factors; local" 
.' 
certairrs~1Is and knowledge; · inlereste(fparties; 
.. owoounities- '. COfII"""aRd managemem .. TFlIdiIiooaI watef·projecls stakeOOldefs;- Resoorre·· 
.optioos .. emohasisi"" .,,,,duetion : mobilisation .. 
_ Planning Identification of _ Community organisation ..; lack of local capaeity Strengtherrimportance of···· 
.. resources and and structure,. time, .building, sociological input; capacity building and 
contributions; experience, commitment' "tOp"down.ptanning not responsibirrry" devolution' .. 
Responsilililies-oI . apprcpAale-k> local needs • throogh kleaf aRd national .. 
different parties and development committees .. :' 
stakeholders 
Implementatio)1 .Division of tasks -.who .Inputs" labour, resources, . Poverty, lack of local . Planningk>take.ink> 
, does what, when aOO,- -Control,· Ownership', . - ~ration and management account communi.(y time, ",_ 
with what resources - - managemen~ dttrift9"8ftd.-.. .• kiIIs;-e><istiflg work loads; .. geOOeF and- temtre-issoos;-
, 
_ds. opportuniI)'.cos1s aI project respectanduseotskills.. :- . 
·-to community ·that sess 
Monitoring ... nd . Group with func1ion of .Community organises and -. .. Communityiacks the .Facilitate participatoly 
EValuation continuous monitoring assumes responsibility, appropriate evaluation skills monitoring and evaluation 
-and evaluation. atIocates tasks!l!ldionns .. -alld techlliques -' 
Continuous dialogue_ ··mechanismfor r~ .. .. 
. with other community 
.. 
members and 
stakeholders 
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6.4.1 Institutional Drawbacks in Technology Integration 
The trend in development of roofwater harvesting projects shows a steady but slow 
applicatio~ of the technology. This is attributed to the nomadic nature of the pastoralists 
necessitating temporary housing structures. At the same time, the knowledge is not 
widespreap in the rural areas. This explains the reason why during the inventorisation of 
roofwater harvesting projects, within the circumference of the 107 projects there were 58 
houses with permanent roofs and rainwater was not being collected. At the same time, 
13% of the projects had no proper gutters to collect rainwater and people did not have the 
knowledgf to rectify the situation. 
Figure 6.3 compares the development of deep boreholes with rainwater harvesting in one 
area. The decade of the 1980s saw the roofwater harvesting projects rise by 28% while 
that of the boreholes by about 7%. It is evident that the 1980s had a downward trend in 
the boreh~les development and a rise in the number of roofwater harvesting projects. This 
is as a result of land subdivision and migration into the district and settlement of the 
pastoralists and to construction of permanent houses. 
I 
Figure 6.3-Trendin Roofwater 
--Ha. v esti~g-n 
~ .. 
. ;:: 
'0 
B-
E 
};everalapproaches to the development of 
... Jhenecessary .skills .have .oeen .. used· . .in 
cc 'rainwater" . projects: Training' Jiasc._been'· 
c -offered ·-to ':craftsmen, community..workers 
.~ ',and individuals selected. -by the 'training' 
::programmes. ·:However, ·71 % . ,or·::tjJe 
tecIinicianshave moved away from the 
" z 
191Os..'1980s .1990s. ..areas .. lhey were targeted-_lo .. serve .giving 
"Decade--·. 'reasons--to·.theeffect thatthetechnologyhas' 
Roofwater Projects Borehole Projects 'I "n . 
L-__ ..:.::::=::::..:..:.=:=.. ____ -===-:...=. =-.J a verylowdemand. This .has.left·.~only .. 19% 
Source: Auth6fS-swwyfl99-5-)- . 
ofthe,t()tal number trained to carry on with 
. the- technology:-
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The benefiFiaries point out that the fact that 81 % of all the artisans were not local people 
is crucial to the promotion of the technology in the rural areas. This mistake is cited by 
local peo~le to have been repeated in the Netherlands government initiated underground 
tanks developed in primary schools. In the three schools involved in the undertaking, 
constructi9n was done by artisans from outside the rural areas and the tanks left in the 
hands of local people who had no experience on repairs. This is associated with the 
consequenf failure. This shows that rainwater harvesting demands particular attention 
from both planners and users. Respondents also indicate that it is a drawback to the 
technololli development as when roofwater harvesting programmes are proposed; those 
with thatched roofs are not considered, hindering improvement of their knowledge in 
water dev,lopment. 
6.4.2 
6.4.2 (i) 
Cooperation of Indigenous and Modern Institutions 
Role of Extension Services in Development Interventions 
The importance of traditional and local groupings and institutions is consistently 
underesti1fated in rural development and natural resource management. A survey carried 
out on extension staff working' in Kajiado district as part of a study to find out their role 
in development interventions and how they incorporate indigenous technical knowledge 
in rural water development reveal a variety of reasons (Table 6.7). The extensionists 
comprised of 20 government staff and representative from 15 non-governmental 
organisations (NGOs), 6 voluntary organisations and 10 church organisations. The 
responses as tabulated in Table 6.7 can be interpreted to mean that the extensionists think 
they understand the prevailing problems and have the most applicable solutions. This 
makes th~m not to want to consult the local people. On the other hand, interviews with 
the staff during the research showed that they did not know how best to communicate 
with the rural people. They faced the problem of being insulated from contact with the 
local inhabitants by never having enough time to find out what the people know and 
would liky to have in their environment. The resultant effect was a top-down approach in 
development for the area studied. 
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Table 6.7 Views of Extension StatTin the Water Supplies Development Sector in 
Kaj iado Disrt::.;ri:.:c.:.t -~"-';;'MY=""",,,,,,,n;=;==,,,,,,=,,,,,,,,,,,,===,,,,","----,­
. ~ESPONSES'ON % OFORGANlSATlON'S TUTl\L ~PONUENTSr 
Govemmental»taff 
Non-Govemmental ~n~tions 
Individual VoIunteer.r-· 
.Chun:h 
Sour~: Authoc'r survey 
Communication-with-- Ii Idigenous k"Q .. ledge -- There is-too little time for-' T op=OOwn-awroach-is-" 
ruralpeople ~ difficult-. ~ inferiOl. . dlBiogue the bestJorruralwaJer .. ' 
'supplies development 
2426 26 24 
33' 4T 17 8 
17- . 33- 33 17 
B·· 38·· 38 13·· 
The views of technical extension staff reveal little faith in traditional water supply 
managemert. The implicit assumption by the extension staff is that indigenous systems 
are inherently weak and proper management and organisation only arises with the 
introductipn of improved technology. Indigenous systems of regulations and use of 
traditional water sources are generally ignored and considered non-transferable. This 
leads to i"1position of new institutions along with installation of the new technology. 
In the filed surveys, 29% of the extensionists were found to have the feeling that 
indigenou~ technical knowledge only portrays decadence. The formal training of the 
extensionists and the national set requirements in the designs and implementations of 
rural water supplies had a bearing on the behaviour of the extensionists on the indigenous 
I 
technical knowledge. At the same time, the standard national water supplies design 
manual w\Uch controls the of and technology and materials in water supplies in the 
country is limited in terms of adaptation to local needs and more suited to urban water 
supplies. 1>-bout 70% of the government respondents revealed that the technicians were 
conscious of the dilemma, but felt that if they went contrary to their line of training and 
the design manual, any 'failure' would make them carry undue burden of responsibility. 
4 of the 6 expatriate engineers in the sample were unwilling to incorporate the two kinds 
of knowle~ge because it appears to represent a lowering of standards when compared to 
usual water supply practise. 
Inadequate extension of modern technical knowledge is also seen in the results of the 
experimenf using rainwater-harvesting techniques to practise agriculture by the 
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pastoralistf. The pastoralists aimed to use their local knowledge of the rainfall regimes 
and soils to grow maize. 
The results of the experiment as indicated in Figure 6.4 shows that the Kenyan maize MI 
which can thrive in rains of 350 mm and for a period of about three months gave the best 
yields because of the heavy rains that followed the planting of the maize. Whereas maize 
M2 gave ~ood yields (with a little amount of rains), the Zambian maize M3 was a failure 
because it is unsuitable for the locality. The Zambian variety needs an upwards of 600 
mm for a period of six months while the location receives 400 mm of rains and a 
potential evaporation of between 1800 and 2000 mm per annum. As the farmers were not 
aware of tpis requirement, they blamed the weak extension services for not drawing the 
needed awareness. 
6.4.2 (ii) Technical Co-operation 
For some parts of the district, geological maps give geological characteristics inconsistent 
between cpntinuous maps. Though the Maasai geological categorisation also differs, they 
have less sharp discontinuities than those of the geologists. The local people name 
particular feas with the kind of soil, rock or water available (see Table 6.8). A very 
common characteristic in the naming is the use of trees to describe a particular location. 
The particplarities of the trees can spell the need to develop a water source. 
Working with them in naming and plotting many water points and fixing their positions 
approximately, it become possible to cover much of the geological map and in fairer 
accuracy. By combining the two different forms of data it was possible to draw 
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geological profiles for whole the district and individual areas and assess the relative 
importance of different areas for different water developments. In the process it was 
possible ~o locate on topographical maps the various geological characteristics. 
Table 6.8Maasai Naming and Associated.Characteristics-· 
Maasai Orthography Explanation of Name Assoqaled_GeoIogical Phenomena 
Source: Authors compilation 
6.4.2 (iii) Inadequacies in Integration ofIndigenous and Modern Technical 
-Knowledge in Health 
Though this research did not include analysis of agricultural chemical and animal drug 
residues i? the water supplies and the effects, the practices recorded in the surveys 
suggest the likelihood of residues of pesticides, acaricides, herbicides and fumigants in 
water. Due to water scarcity and limited coverage, most animal medicines are 
administered around the few water points. The high concentrations of antibiotic 
therapeutif doses received in livestock bodies may result in the presence of drug residues 
in the environment facilitating the development of resistant strains of bacteria. 
The reseru:ch exercise recorded practices where banned chemicals are used in irrigation 
canals. It was also noted that in the process of experimenting on modem drugs, livestock 
farmers alro wash their animals with agrochemicals close to water points. Figure 6.5 
show results of an analysis of six irrigation schemes. The results show that agro-
chemicals psed by farmers are later released directly into the springs through irrigation 
furrows. The same water is drawn for domestic uses downstream. This explains the 
presence or particular agrochemical diseases in the irrigation zones. 
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--Figure6;5>{;lrenricatWater,'Disposal'Practices:in 'Irrigatiou Areas' .• 
NUmber-offannerS Inle!viewed r-":-'':':W~a'::':ste~W~ater=~.D~isposa---":'I'-''''"I 
Disposed inthe.garden, 
course 
.30 77% ..23% 
45' - '82% 18%-
35 0 0- -
0 0 
25 ·88% 12% 
25 64% 36% 
Source: Author's survey 
The health records obtained from one health centre an irrigation area for the period 
between 1993 to 1995 and illustrated in Figure 6.6 reveal that on average, three cases of 
pesticide ppisoning are reported daily, a threefold increase from what was common in the 
period between 1984 to 1992. 
Figure 6.6 Pesticide Poisoning Trend 
Source: Author' s smvey 
Farmers associate this with the limited information on the extent of pesticide application 
and lack pf specialised training. They also indicate that the problem could be more 
serious than evidenced as some poisoning victims may be misdiagnosed. At the same 
time, rural poisoning may go unnoticed because of the lack of records. In addition, casual 
workers may not suspect the origin of their ailments because they keep changing 
employment and their health problems may not receive medical attention. The fact that 
only one water supply has been abandoned because of agro-chemical poisoning of local 
people is ~ecause pollution of other sources may not be recognised, and in this instance 
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other supplies were available. This is contrary to the situation in the water supply sources 
that are 'fanaged with use of indigenous knowledge. The traditional water sources use 
controls access and utilisation of the sources. Animals are not washed near the sources 
and watering is restricted to areas away from the sources to control siltation and right of 
access. 
Interviewees indicate that the cheap pnces of banned chemicals such as 
dichlorodiphenyltrichlorethane (DDT) and malathion acquired from the Republic of 
Tanzania make the drugs attractive to the farmers and pastoralists who disregard 
regulation~. The chemicals are known to take a long time to decompose, unlike others 
manufactured from synthetic products, which decompose in hours. During the research, 
medics wred that women who develop breast cancer tend to carry higher residues of 
DDT in their blood than women free of the disease. Children have a 700% greater chance 
of developing childhood leukaemia where pesticides are used. There is also a disturbing 
trend in the unrestricted use of highly toxic organophosphates such as methyl parathion 
and mono~rotophos. 
The extension staff cited that some of the factors contributing to agricultural problems in 
the irrigation areas are excessive use of chemical fertilisers and pesticides, lack of water, 
soil erosion, failure to rotate crops, and lack of cover crops. Chemical fertilisers cause 
much of the pesticide, water and soil erosion problems. The promotion of nitrogen , 
fertilisers by agricultural extension has increased exponentially with the influx of the 
farming cqmmunities to the well-watered areas of the district. Most of the fertilisers are 
probably lost to surface and groundwater, finding their way into drinking supplies. 
Nitrates ~ave been associated with stomach cancers and 'blue baby syndrome'. The 
potential risk from nitrates is greatest in bottle-fed infants, and may give rise to the blue-
baby syndrome. Nitrogen and phosphate contamination is evident in reservoirs and has 
stimulated production of harmful toxins by blue green algae. Medically, toxic algal 
blooms a~sociated with agricultural run-off can cause dermatitis and gastrointestinal 
disease, and may kill livestock or humans. 
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6.4.2 (iv) Sharing ofIndigenous Knowledge on Health 
Replication of existing and tested ideas is a testimony that rural people share knowledge. 
In the water quality undertakings, indigenous knowledge on how to treat livestock 
problems associated with leeches has proved valuable in selecting water points. 
Treatment is based on use of high concentrations of sodium chloride in livestock water. 
In water sources with low levels of the salt, the local people report that they introduce 
live crabs into the open water sources to eliminate the leeches. However, a contradictory 
scenario was observed in 23' traditional wells with responses claiming use of wells 
infested wjth leeches for curing blood clotting problems in humans. The users find value 
in this and would rather have the wells unprotected against leeches. 
6.5 SUl"mary and Conclusions 
This chapter has looked at the water supplies development and management which have 
both the modem and indigenous knowledge considered. The chapter has shown that there 
are possibilities of integration, which may produce more sustainable water projects. Of 
importanc~ for effective integration to occur, there is the need to take cognisance of the 
overriding factors of each knowledge called upon to make the end product sustainable. 
To the Mflllsai people human and cultural element changes, is has become clear that 
change is inevitable. In the process, they are actively seeking some changes, while they 
reject othtlrs. The initiated changes are in the first place concerned with new techniques 
pertaining to ecology, cattle, water, ranching-schemes, clothing and housing. What is 
clear is thllt one change stands at the beginning of a chain of subsequent changes. This 
has effects on both the economy and social sustenance. 
This research has found that the Maasai life has a few technical appliances. However, 
I 
they all appear to depict a lack of complication. Even in deep traditional shallow wells, 
none was found to have a decent ladder. A close follow-up revealed a fundamental 
attitude to life by the Maasai. It is a choice of the whole society and of every individual. 
That a ch~ice is made with regard to the new is within the context of the primary choice. 
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It was instructive to conclude that the Maasai has the capability to make a decent ladder. , 
The thoroughness in making of clubs, tobacco containers, sandals, vestments and spears 
is a revelafion that they can carry out art with apt consideration. For a Maasai, everything 
around is symbolic, including the earth, trees, the sky, all symbolic of the whole of life 
itself a tlurough them he knows life, and through them the Maasai has communion with 
life. 
The Maasai now have chosen to make many of their own techniques. There are new 
water supplies, cattle dips and modem medicine in use. The Maasai still generally believe 
that they have been and can be selective about the new. Water development plans are 
generally ~elcome and accepted. However, if conditions are attached to settlements, they 
will take the water development and reject settlement. If it cannot be done, they are 
willing to sacrifice the water development, going so far as to destroy water pipes. 
However, selective acceptance of new things is acceptance of new things. Even of at first 
these are twisteq into Maa's own systems, they are primarily alien to it. They are symbols 
of another world, a thing-world and a world of abstractions. This new world is willy-nilly 
intruding and causing stress and strain. The traditional ceremonies, the traditional 
mechanisms of redress do not take account of this new world and are not effective there. 
Perhaps tqe selectivity and confidence go together. Banow (1965) has also indicated that 
the Maasai feel that they are coping well though they realize that they are at ebb 
compared to former days. They are generally confident that they will be all right in time 
to come. Though overcome by change, the Maasai feel on top of it too. 
The cultuFaI and human effects of development with exclusively economic ends are well 
known: a consumer culture, excessive concentration of the population in the big cities, 
leading to uprooting and depersonalisation, even dehumanisation, and the destruction of 
only to individual societies but to the entire human species. Moreover, whatever the 
intentions of those who initiate them, operations, which underestimate the cultural 
dimension, taking only the techniques derived from the experience of the industrialized 
countries, cannot fully succeed, since they are unrealistic. This is the nub of the 
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difficulties encountered by the developing countries, which achieved independence 
around the 1970's and have sought to build an autonomous economy. Even by the 1970's 
the shortoomings of the strategies based on the need to 'catch up' on the 'advanced' , 
countries on ambitious plans for rapid mass industrialization. 
This staterent needs modifying to take into account the swift 'take off' of some Asian 
countries. However, in their case, the principles of a Western - style economy have been 
reinterpretfd by the peoples concerned, or rather their leaders, in terms of their own value 
systems and their 'economic culture' and have led them into accepting considerable 
sacrifices, if they feel that the effort will be borne by all, to achieve a certain 
improvement in their physical living conditions. Moreover, as we have already seen, 
closer inspection leads to the conclusion that some countries are, as it were, 'half - way' 
to development and that, conversely, development and underdevelopment can coexist 
within the same country. 
The problems of development should be noted are not exclusive to the countries of the 
south. In fhe industrialized countries, the economic crisis, which is shaking the world 
economy, has brought crucial problems to light. Thus, the increased productivity and 
systemati~ mechanisation that follow in areas such as agriculture have an effect on the 
way of life of the peasant population, as on youth employment and the protection of the 
natural eryvironment. Entire professions are condemned to die out completely, for 
example those connected with the sea and the exploitation of energy sources among 
others. SImilarly, scientific and technical changes, especially III the fields of 
communications and information, present an impossible challenge to the systems of 
education that have been in operation until the present time. Moreover, the socialist 
model, which seemed to represent an alternative to the mode of development of capitalist 
countries, has broken down in recent years. This means that in all the industrial societies 
the relevance of the dominant development models and their objectives is being 
increasingly questioned. As the world becomes more and more of a global village and 
economies integrated, the right development process then must encompass what is known 
from within and without. 
, 
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The folloyting chapter makes conclusions and recommendations In relation to the 
discussions in the thesis. 
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Chapter,-Seven 
Indigenous TechniCal Knowledge in Water Development: 
Issues, Implications and Recommendations 
7.1 Introduction 
This last chapter presents the conclusions and recommendations of the whole study, by 
picking on the analysis as contained in this thesis in line with the set hypotheses. 
The first chapter points out that the process of rural water supplies development often has 
been conceived in ignorance. As a consequence many projects have eventually failed. 
I 
Most significant are problems at the decision-making level, in particular failure to 
identifY and obtain available local knowledge. This essential indigenous technical 
1 
knowledge in the corpus of the rural communities forms the baseline to ensure 
development of sustainable water supplies. 
Indigenous technologies in water development and utilization rest on far more firm local 
foundations than the external technologies brought in as replacements. Compared to the 
, 
latter, the former has more environmental soundness; low capital costs; high labour 
intensities; and small production scales oriented towards supplying fundamental needs. 
Their capability to use local materials, skills and resources is an added advantage. 
A rapprochement between local and modern knowledge to complement each other is an 
I. 
ideal to aim for. Both have their role in the present worldwide call for development of 
sustainabl~ systems. Reasserting the significance of the indigenous knowledge base and 
placing it in more profound development framework can make progress made towards 
placing control offuture development in the hands of beneficiaries. 
I 
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7.2 Conclusions and Recommendations on the Research Hypotheses 
J 
The indicators considered in this study were mainly the continuity in use of rural water 
supplies. Through the objectives in the first chapter, literature review and the results from 
I 
the data, this study has provided an understanding of the role of indigenous technical 
knowledge in water development. It recommends a reorientation of development policies 
! 
for sustainable rural water supplies. Taking cognisance of the people's wishes and 
knowledgT of their environment is a prerequisite for sustainable rural water supplies. 
As outsiders become increasingly aware of the value of indigenous knowledge, so has the 
awareness that indigenous technical knowledge systems, biodiversity, and cultural 
diversity, the three interdependent and interacting systems threatened with 
marginalis1j.tion. Notwithstanding the fact that some indigenous knowledge is lost 
, 
naturally as techniques and tools are modified or fallout of use, the recent and current 
rate of lo~s is accelerating because of rapid population growth, growth of international 
markets, educational systems, environmental degradation, and development process, all 
factors bfing due to pressures related to rapid modernization and cultural 
homogenisation. With rapid population growth, often due to in-migration or government 
relocation schemes in the case of large development projects such as dams and pipelines, 
the standard of living may be compromised. With poverty, opportunities for short-term 
gain are selected over environmentally sound local practices. With increasing levels of 
l 
poverty, the local people may have no less time and fewer resources to sustain the 
dynamic IIfIture of indigenous systems through their local experiments and innovations. 
With the ready availability of many commercial foods, some biodiversity seems to 
become Irss relevant, such as seed and crop varieties selected over the years for their 
long-term storage attributes. In the short term, chemical inputs seem to reduce the need to 
tailor varieties to difficult growing conditions, contributing to the demise of local 
varieties. However, the failure of green revolution technology strongly suggests that 
uniformity is a poor long-term strategy. With deforestation, certain medicinal plants 
I 
become more difficult to find and the knowledge or culture associated with the plants 
also decline. More and more knowledge is being lost as a result of the disruption of 
I 
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traditional channels of oral communication. The social and economic transformations 
have made the people spend less time with their communities. It is harder for the older 
generation to transmit their knowledge to the younger people. Because indigenous 
knowledge is mainly transmitted orally, it is vulnerable to rapid change, especially when 
people arf displaced or when young people acquire values and lifestyles different from 
those of their ancestors. 
Western techno-scientific approaches are In themselves an insufficient response to 
today's complex web of social, economic, political, and environmental challenges. The 
I 
paradigm in support of one technology or one knowledge system fitting all has been 
debunked. Whereas western science attempts to isolate a problems in an effort to isolate 
the interlinkages with various other factors and to reduce a problem to a number of 
controllable parameters, the traditional approaches usually examines problems in their 
entirety, together with their interlinkages and complexities. This is seen in the Maasai 
pastoralists way of treating of animals diseases with encompassment of physical, 
I 
spiritual, sociocultural and psychological well-being of an animal when considering 
matters of health. 
This thesis has increasingly argued that paying attention to local indigenous knowledge 
can create mutual respect, encourage local participation, and build partnerships for joint 
problems resolution. It can also facilitate the design and implementation of culturally 
appropriat1e development programmes, avoiding costly mistakes. Consideration of 
indigenous knowledge can identitY and bring to light technologies and adaptations that 
can be trFsferred to other regions. Sustainable development at the local level is 
dependent on the implementation of enabling mechanism at the local, national, and 
international levels. At the local level, people need additional resources and more control 
over their local resources. Land users need secure land and resource tenure to encourage 
the local feinvestments of profits and economic policies that improve terms of trade vis-
a-vis large-scale markets. Local peoples also need to participate in and influence those 
decision-making processes by which they are affected. Appropriate authority will be 
I 
needed to devolve from national and sub-national government to local government. At 
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the international level, enabling global agreements and trade patterns and a reduction in 
I 
foreign-debt obligations are needed (Krugmann, 1996). 
Incorporafing indigenous knowledge into current development practices and applying it 
to the problems of sustainability is not without some risk to indigenous people. Most 
notably, there is the big difference between the power wielded by indigenous peoples and 
that wielded by outside parties. Indigenous knowledge can be applied to the problem of 
sustainability or the dominant paradigm, furthering the problems of an unsustainable 
world through its use or misuse. 
The main strength of traditional practices for sustainable development is that they have 
evolved i~ close contact with specific cultural and environmental conditions. Certain 
traditional techniques have proved sustainable, as they have given good results with time. 
Traditional methods however, do not guarantee sustainability. The lack of lining of 
shallow wells leaves them prone to siltation. The practice of banking of money in form of 
livestock pf livestock for use in operation and maintenance of water supplies by some 
Maasai communities is a risky business as droughts, market price fluctuations and 
diseases a~ound in the marginal areas. 
7.2.1 Sustainable Development Assessment 
Despite the recent focus on indigenous knowledge, development projects appear to make 
little use of it. In part, this is due to the fact that less attention has been placed on methods 
for assessipg, evaluating and using indigenous knowledge information. 
1 
In farming, productivity, total yield, and sustainability are much higher in mixed systems 
of farming. Poor farmers may define a productive farm as one that produces crops or 
livestock. Shiva, (1995) argues that productivity based on monoculture threatens 
biodiversity conservation and sustainability and eventually threatens a collapse in yields, 
I 
because monocultures are ecologically unstable and invite disease and pests. Ultimately, 
the farmers decide what is to be on own farm, adopting and rejecting options on the basis 
of own questions. 
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The productivity example highlights the fact that assessment criteria and the indicators 
used in eraluation can be international, national, or local; quantitative and qualitative; 
economic, social or ecological. Mazzucato (1997) argues that if one is to understand the 
forms of economic organization in other societies, its time to look into indigenous 
economies in terms of indigenous criteria. To date, economic studies have been based on 
the analysis of the western economies concepts. Inputs and outputs are largely defined 
and assessed in terms of material goods and money. Land valuation is still dominated by 
western concept of private property. Mazzucato asserts that it is time to examine whether 
, 
economic terms, such as benefits, costs, insurance, interests, security, and risk, have the 
same meaIJing at the local level. 
At the international level, there IS no consensus on the criteria and indicator for 
sustainabl~ development (Greiner, 1998). There is however a need to develop country or 
area specific indicators and criteria. The relative importance criteria and indicators used 
vary with each site and each specific technology. Benfer and Furbee (1996) states that it 
is not essential that indigenous knowledge be valued by scientific criteria. They argue 
that anthropologists validate models of indigenous knowledge through intensive 
interviews and through observation of those who hold those beliefs. Good indigenous 
knowledg~ assessment and experimentation taps both the insider's and the outsider's 
questions and assessment. Van Crowder (1996) observes that innovations for sustainable 
developm~nt will reflect the interactions among different actors with complementary 
contributions to offer. One way to look at the integrating insider and outsider perspectives 
on assessment is to analyse failures encountered in technology transfer projects. DCI 
I 
(1991) reports that research in the Canadian North has shown that hunters and scientists 
may apply the same ecological indicators in their evaluation of the local environment. 
The modem science and traditional environment knowledge diverge mostly in their 
explanatiors for ecological processes and in their concepts of environmental 
management. 
One notable lesson is the reminder to assess the impact of interventions on local 
institution~ and equity and to adopt the point of view of different groups of people in a 
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locality, rrther than treating the local people as a homogenous unit. Innovations that 
become permanent local knowledge and working solutions often have several features in 
common. {\n ecologically sound option is more likely to be adopted or, to put it another 
way, be assessed positively and be sustained at the local level. This is possible if it is 
suitable to the local environment to address the local people's problems and constraints. 
The options should also reduce risks, easy to understand, maintained within local 
organization, fit within existing system of ownership, be culturally appropriate and take 
I 
into consideration the local preferences such as tastes and beliefs. 
SustainabiFty will depend on improving and maintaining the well being of people and 
their ecosystem. At the local level, the people-ecosystem combination will reflect the 
development goals and choices of local people. This package of information provides a I . 
much-needed synthesis of indigenous knowledge research and convey indigenous 
knowledgr pivotal role in sustainable development. 
The technical basis of development policy requires a thorough appraisal so as to properly 
reflect problems, perceptions, and aspirations of the respective pastoral communities. 
Development planning and successful execution of specific development programmes are 
thus, to a large extent, dependent on an appropriate policy framework. 
7.2.2 Screening for Sustainability 
As indigenous knowledge dwells on both ecosystem and people, the two can be used to 
organize ~ screening procedure for assessing the sustainability of a system or given 
technology. This can be used to blend scientific criteria with those identified as important 
at the local level. It assumes that sustainable indigenous knowledge is not only 
I 
ecologically sound but also attractive enough to be transferable and adaptable at the local 
level. The process must be able to identify an option's strength and weaknesses. Once 
identified, the strengths and weaknesses can become the specific evaluation criteria for 
further eXl'erimentation and quantification. A system or technology with only a few low 
impact adverse effects is probably more sustainable and transferable than a system or 
technolo~ with many adverse effects as this can be an indicator of unsustainability. 
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It does n9t matter how many levels make a hierarchy, as long as the sub-systems are 
ecosystem and people. In scoring for indicators of sustainability, individual scores for the 
indicators are combined up the hierarchy, from indicators, to criteria, to category, to sub-
I 
system, resulting in an index for people and an index for the ecosystem. The indicators on 
a particular level are combined, averaged when they are equally important and weighted 
if they vary in importance. A critical indicator can be given no value. When evaluating 
and compjIDng the effectiveness of indigenous knowledge systems, one also needs to 
identifY the reasons for a particular practice or belief. 
7.2.3 Tr;aditional Ecological Knowledge and Sustain ability 
From the discussions in this thesis, it is indicative that sustainability is difficult to define 
due to its multifaceted character. This makes it equally difficult to achieve, with a large 
number of constraints that first need to be overcome. Some of these are of technical kind 
but many more are political or socio-economic in nature. 
I 
Sustainable development that supports human beings depends on the peoples' ability to 
utilize th~ properties of plants, animals and microorganisms for the benefit of all. The 
consequent ability to utilize the great majority of the organisms to the benefit of all is 
extremely limited, yet a quarter of them are threatened with extinction. Much of the 
traditional knowledge of local farmers, pastoralists and other resource users remains 
unrecordep and unexploited, with every year seeing part of the knowledge being lost with . 
I 
the transformation of ecosystems and local cultures. Recording and applying this 
traditional knowledge provides one approach to making more effective use of the 
biological wealth of the humid tropics, particularly of the biological diversity and genetic 
richness cparacteristic. The diversity of richness also represents a starting point for 
integrated conservation and sustainable development strategies. 
7.2.4 Lil"itations oflndigenous knowledge 
Like all knowledge, this thesis has shown that indigenous knowledge has its weaknesses. 
Conseque~tly, it would be unwise to accept all traditional knowledge as good practice or 
as sustainable practice. Through its use, indigenous people have mismanaged the natural 
resources. Gadgil et al. (1993) reports that the nomadic and gatherers may not have a 
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conservation ethic. Johannes (1993) sites that some cultures clearly posses a traditional 
conservatipn ethic; other cultures apparently perceive little or no relationship between 
their activities ad the state of their environment; and others had traditional conservation 
ethic, but that has been compromised by external influences. Some indigenous 
knowledge is less efficient than modern technologies. Compared with modern science 
approacher, indigenous knowledge can be less precise, as international science can 
measure or statistically verify phenomena to a high level of precision. Equally, the thesis 
has shown as Wickham, (1993) shows, indigenous knowledge can be incomplete or 
incorrect. 
7.3 Application ofIndigenous Technical Knowledge 
7.3.1 A~plication in Project Designs 
Information on indigenous knowledge can be applied for sustainable development to 
facilitate ip the design and implementation of appropriate programmes. It can also be 
treated as a technology and be introduced in surrounding areas, or even transferred to 
other area~. Indigenous knowledge can thus be a basis for self, sufficiency and self-
determination. 
The transfer of indigenous knowledge as a technology does not necessarily mean 
applying irdigenous knowledge in its pure form. On the contrary, a complementarity of 
the two knowledges is recommended. Farmers and scientists view their surrounding 
differently. For example, indigenous soil characteristic may reflect soil characteristics not 
included in standard scientific classification. Local classifications tend to distinguish 
characteristics of local importance, such as slight differences in susceptibility to flooding, 
I 
and ignore features not of importance in the cultivation. 
Indigenous knowledge covers all aspects of life and provides a rich resource for 
sustainable development. However, as stated above, some indigenous knowledge 
practices re less efficient than modern technologies. Practices originally benign under 
conditions of low population and limited contact with the outside may no longer be 
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appropriate. But still, important lessons can be distilled from indigenous knowledge even 
I 
as it changes. The challenge will be in blending the culturally appropriate and sustainable 
aspects of indigenous knowledge with the efficiency of productivity of introduced 
technologies. 
The problems of development are too large and complex for governments and outsiders 
alone. If development is to take place, and if it is to be sustainable, it must rest on the 
enterprise and initiative of all people to generate change based on their own values and 
experience~. Indigenous knowledge has much to add to the repertoire of development 
, 
options, and thus calls for promotion. It can be a basis for encouraging local people to 
foster their own driven development. An understanding of indigenous knowledge can , 
help determine the appropriateness of interventions. 
7.3.2 UtIlizing Indigenous Knowledge in Project Feasibility Studies 
There are obvious limits as to how much of a project budget can be used for pre-project 
studies an? research. But the large scientific uncertainty and disagreements that surround 
ecology and management indicate that these issues need considerable attention in project 
design. Inyolving local populations at an early stage can be of great help in understanding 
, 
the systems. The inhabitants do, after all, have a tremendous store of knowledge on the 
systems as proved by their ability to survive in these harsh environments. They are 
ultimate beneficiaries of project interventions, and thus they know best what actual needs 
are and pr?ject objectives need to be. 
7.3.3 Changes in Gender Relations 
Measures intended to strengthen the bargaining power of the indigenous people, such as 
community and inter-community organizations, may exclude women and render them 
subordinate. While good education and training prepare men to confront change from a 
! 
position of strength, programmes for women tend to be limited to cookery, manual crafts 
and sewinr- Conversely, difficulties arise from the targeting of women as an oppressed 
group within indigenous groups that are themselves oppressed. There may be 
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considerable cultural opposition to a more equitable sharing of power and status. 
I 
Deliberate efforts to involve women in development brings to the fore their knowledge. 
7.4 Research Methodology Application 
! 
7.4.1 Application of Participatory Rural Appraisal 
Participat?ry Rural Appraisal (PRA) technique can facilitate the use of indigenous 
knowledge as an integrated part of water development and use decision process. In this 
way, cultpral and spiritual values are linked directly with environmental values and 
economic needs, as part of a community driven decision-making process. PRA can also 
be used In resource economics (pretty and Scoones, 1989) and resource planning 
(Scoones and McCracker, 1989). 
In the eighties a paradigm shift took place towards more participatory approached within 
rural development. It is increasingly being recognized that the inclusion of indigenous 
knowledge in rapid appraisal methodologies provides a basis for the incorporation of 
local needs (Warren et al., 1995). The participation of rural appraisal allows for local 
knowledge be used as a basis for decision making, operating through local organizations. 
It generat,s local experimentation and innovation. It is a rapid and low cost method of 
data collection, with its value with less to do with literacy than with adaptability of the 
tool to fit well with the cultural dynamics of a particular community. PRA can be tailored 
to fit the needs of almost any community, in terms of both community dynamics, and 
local preferences. 
7.4.2 Linking the Participatory Rural Appraisal (PRA) to Local Knowledge 
The inte~retation of information varies from one community to another. Incorporating 
indigenous kriowledge into planning allows culture and belief systems to direct the ways 
in which ipformation is collected and used. It is possible to see the information collected 
as interrelated, rather than as a linear collection of data. 
Learning to listen is one of the most valuable lessons to be learned by outsiders 
participating in PRA (Chambers, 1977). Outsiders, such as researchers, are accustomed to 
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deal with problems, goals, decision criteria, data, alternatives, evaluation of the best 
alternative, and implementation. By failing to recognize the importance of indigenous 
knowledge linked decision-making processes, they may be finding solutions for which 
I 
there are no problems. In other words, community solutions can be best found within the 
framewor~ of their own local knowledge system. An informal survey can provide a wider 
range of community involvement where direct participation for most community 
members i~ not an option. 
The participatory rural appraisal has limitations. In this research, it was instructive to note 
that not all rural communities are comfortable with certain participatory rural appraisal 
techniques, which require direct participation in a group environment. In some, an 
indirect afProach involving participation by means of a questionnaire worked better for 
the community in general, but could not be combined with group participation techniques 
for young~r generation members of the community. 
7.5 Integrating Indigenous and Modem Technical Knowledge 
7.5.1 Refognition ofIndigenous Knowledge 
Indigenous systems are not to be seen as primitive in some way, or as uninfluenced by 
ideas and events either at the present time or in the recent past. Rather, indigenous 
knowledge and practice should be linked to knowledge which is locally acquired and 
controlled, rather than imposed from outside. Of course it carries the connotation that 
such ideas are some how rooted in the local culture and economy, but this does not mean 
that they yannot stem from outside the locality, or even the programmes of development 
agencies. What distinguishes indigenous knowledge is not its source, or its age, but the 
form of control upon it and the extent to which it is appropriated, disseminated and 
applied by local people. Indigenous knowledge might incorporate ideas and practices of 
great age, but these could be mixed with ideas proffered by extension development 
officers, consultants or from other farming and pastoral groups contacted through 
internatio~al and non-governmental organization network. 
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In the arid and semi-arid areas, there are complex and dynamic systems of traditional 
land management based upon local knowledge. There is evidence of where the 
I 
knowledge is being lost and land degradation and desertification occurring due to the 
introducti</n of systems of agriculture that disturb the soils. Other factors of land 
, 
degradation include changes in herd management, linked to limitations in freedom and 
scale of movement brought about by settlement as well as increases in populations and 
J 
stocks. 
A recommendation is drawn that the government, and its policy-implementing officials, 
consider indigenous knowledge in the development and implementation of policies. The 
preservation of indigenous knowledge should be a priority for policy makers. It is 
important to start from where the people are and improve upon. For instance, the skills 
required in development and management of traditional shallow wells for the pastoralists 
have been passed down by word of mouth since time immemorial. Today, availability of 
labour is a limiting factor in maintaining and operating the wells. However, any 
improvement to lessen the labour requirements and make them more sustainable should 
take cognisance of the local knowledge and practices. 
One feature of the arid and semi-aid areas is high population growths. The lands are 
characterized by low and variable rainfall and fragile soils, which makes them very prone 
to desertipcation. When human activities overstep the natural carrying capacity of the 
land, a variety of factors and processes or triggering events lead to damage of the soil and 
desertificafion. The containment of desertification involves a combined variety of 
corrective legal, financial, and technical and policy actions that provide the basis for the 
sustainabl~ development of land and water resources in affected areas. It is important that 
local people, who are holders of indigenous knowledge, be heavily involved in decisions 
affecting the resources upon which they rely. For this reason, analysts and decision 
makers should take full account when planning and implementing studies and 
developm~nt projects. 
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The inhabitants of the arid and semi-arid areas have ample knowledge on how best to 
make use of their environment. This traditional knowledge is often denigrated and 
ignored ill the pressure to develop the areas. The practice is in ignorance of the fact that 
the pastoralists have developed this specialized and highly skilled production system, and 
incorporat!,!d it to supplement their survival means. This system provides a significant 
I 
example of the development of indigenous knowledge in response to a specific set of 
environmental conditions. It also demonstrates that the incorporations by scientific 
knowledge of indigenous expertise are an important, although too often ignored, reality. 
A major fharacteristic and advantage of indigenous knowledge is the coherence with 
which local populations perceive, understand and integrates interactions between the 
different 1omponents of the milieu in which they live. Another important characteristic of 
these systems is their ability to adapt to the changing climatic conditions typical of their 
environment. Traditional pastoral and agropastoral communities have complex social and 
economic roles to play in their regions and, offer numerous sustainable responses to the 
degradatior and desertification problems of serni- arid lands. Because of their potential 
and socio-economic importance, these drylands management techniques need to be 
enhanced. 
A distinctive feature of indigenous knowledge is that it encompasses the continuum 
between tre landscape and the vegetation that exists upon it so that people in the process 
of producing food can manipulate the two. The local farming and herding is a series of 
variations upon the themes and processes observed within nature. Knowledge of 
ecological processes gives resource users the flexibility to direct processes to their own 
advantage. Hence, the development endeavours need redesign their self-images and 
create a new science led and culturally aware future. 
All who are involved in development of the arid and semi-arid lands have to move from 
participation to partnership. Indigenous knowledge is important for the preservation of an 
individual's identity as well as for the preservation of a nation. Indigenous knowledge 
I 
comprises a wide range of accumulated experience about natural resource management 
that holds value for policy making. Strategies of communication must be developed that 
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allow for free exchange of infonnation. However, messages must go from local people to 
scientists and back again. 
It must be remembered, however, that the people who hold and use it own indigenous 
knowledge. This means that while scientists and others should be able to work with 
communities in gathering infonnation, the community and its members should have the 
ultimate s,y in how that infonnation is used or to whom it is given. What has to be taken 
cognisance of is that indigenous knowledge is location specific and that its transfer to 
other locations and cultures is a complex process. 
7.5.2 Knowledge Transfer 
The transfer of indigenous knowledge does not necessarily mean that indigenous 
knowledg9 is applied in its original fonn. A blend of local knowledge from other 
localities, and western science or other outside knowledge may yield very good results. 
The case of protecting the traditional wells with modem technology allowed for making 
l 
the water sources mores sustainable. Equally, in relation to groundwater exploration, the 
use of locf knowledge was limited to shallow aquifers. For the more conclusive results, a 
combination of both local knowledge and geophysics is found important. Puffer (I 994) 
also describes an indigenous technology from Burkina Faso where fanners used stone 
lines in combination with pits, to curb soil erosion and to increase water infiltration and 
soil fertility. This sorghum yields in the field when related to the indigenous knowledge 
technology were 40% greater than in fields without the technology. 
There is need to improve indigenous knowledge so as to improve modem knowledge. For 
J 
their part, practitioners must be able to understand and appreciate the basis of the 
coherence and flexibility of the indigenous knowledge systems. As indigenous 
knowledge comprises of a wide range of accumulated local experience about natural 
resource IJse and management techniques, institutional and organizational arrangements 
, 
as well as beliefs and values, it can certainly be enhanced by the infusion of modem 
scientific ft0wledge. The challenge is to evolve the right mix between the two. Hence, 
the importance of successfully combining traditional and modem knowledge systems, 
research should be carried out on how to best achieve this aim. One source of infonnation 
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might be to study how local communities are incorporating adaptations and innovations 
into indig~nous systems. In designing research and interventions, the cultural, ethical, 
spiritual and institutional aspects of indigenous systems should be given full 
consideration. 
I 
The Maasai pastoralist possess a rich heritage of indigenous veterinary medicine 
knowledg~ related to the local environment, which can form the foundation for any 
animal health care programme, a foundation on which contemporary veterinarians should 
strive to build upon. In traditional Maasai society, herbal medicines are used both in 
I 
human and livestock treatment. However, this is not to say that the Maasai have an all 
cure for every disease condition, no more than the contemporary veterinarians. Their 
I 
biggest handicap is in control of hemoparasitic infections such as trypanosomiasis and 
East Coast Fever. For example, apart from inadequate veterinary services and seasonal 
I 
lack of pastures and water, the main constraint to livestock is trypanosomiasis (Mwangi, 
1993). Thf Maasai approach for controlling such diseases has been anti-pathogenesis 
(blood letting and cauterisation) rather than anti-parasite (curative drugs). While the 
efficacy of such an approach is yet to be elucidated, there is growing evidence that this 
could indeed be a logical way of handling parasitic diseases. 
We have laid discussions herein, which show that researchers, policy-makers and 
agencies are gradually realizing that it is possible to synthesize traditional and modern 
insights and practices, rather than viewing them as inherently contradictory. In water and 
! 
agricultural researches and the promotion of technology, there are many different sources 
of innovation such as farmers, practitioners, extension agencies, NGOs, private 
corporations, and international and national research centres. Interaction among these 
agents of change may challenge established concepts, stimulate critical rethinking, and 
identify factors, which may be of interest far beyond the initial concern (Bentley, 1989). 
In use of water for irrigation, modern developers have pursued a model of the modem 
irrigation scheme for more than three decades with conspicuous lack of success, yet they 
have ignored the history of a wide range of indigenous irrigation practices, many of 
which are still extant and which have been sustained for more than two centuries. The 
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present trfnd towards small-scale irrigation is widely held to be a more acceptable 
strategy for development, yet singularly fails to address the basic problems in imposing 
modem irrigation programmes. 
Although it may be easy for the development practitioners to dismiss this conclusion as 
unnecessary academic intrusion, it demonstrates the potential significance of indigenous 
irrigation practices for the future small-scale projects. For any research in irrigation 
agriculturt( it makes an impact, and it is important for development agencies to explicitly 
recognize the reality and importance of community history and experiences in framing 
new development initiatives. This does not only involve awareness on the importance of 
I 
indigenous knowledge, but also implies a recognition of the operation of the prevailing 
social systems and economic network horizons, and they make short and long term 
judgments upon production strategies. Modem technologies may widen those horizons or 
increase the opportunities for the producers, but this has to be demonstrated before the 
producer can be expected to give up the known world, however vulnerable it may seem, 
for the unknown. 
I 
7.6 Challenges in Use ofIndigenous Technical Knowledge 
7.6.1 Reorientation in Development 
I 
If sustainability is to be achieved, then development approaches, which, through 
ignorance, have undermined local self-reliance, must be replaced. A new vision of the 
development process has to emerge to reflect on the complexity of the various cultures 
and their ~elationship with nature. In this view, development will not be simply projects 
handed over to local people by agencies from developed countries (Conway and Barbier, 
1988), but into projects in which their input will play a central role. 
The local knowledge and practices of, for example, small irrigation farmers are key 
inputs in the continuing evolution of farming and resource management systems. 
Established forms of resource use that have long sustained people in fragile environments 
must be supported, unless and until genuinely superior forms resource use have been 
developed and proven (Kotschi et ai, 1989). Recognition of the value oflocal knowledge 
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in achieving sustainable development does not imply a wholesale rejection of modem 
I 
technologies. Nor should support for the use of local knowledge be construed as a plea 
for an uncritical return to local technologies, when 'better' social, economic and 
J 
environmental alternatives are available. Knowledge of local techniques can help to 
identifY practices suitable for adoption or adaptation, with a view to improving or 
I 
reinforcing accepted methods and procedures without destroying local environments and 
societies. 
One of the principal objectives of research at the local level is empowennent. For this 
reason, it is necessary to approach local people as full partners and collaborators in 
defining problems, analysing the extent and probable causes of the problems, setting 
priorities, suggesting potential solutions, and testing and. evaluating technologies. 
Enhancing the local capacity for research would permit more effective local control over 
the content of research and the generation and adaptation of technology. Building on 
local fonns of social organization and processes brings with it not only greater local 
responsibility but also control, so that people can make effective use of their knowledge 
(Farrington and Martin, 1988; Hansen and Erbaugh, 1987; Thrupp, 1989b). 
7.6.2 Institutional Power Brokering , 
Indigenous people find their way of life under threat, and their traditional· knowledge, 
tools and systems cannot cope. They therefore need to acquire new skills and knowledge, 
I 
bringing them into contrast with a variety of brokers or intennediaries. Indigenous groups 
have leant that every offer of assistance is subject to conditions, and major functions of 
indigenous leadership is to discern the hidden agenda. Institutions with vested interests 
are strongly tempted to take advantage of indigenous vulnerability. There is temptation to 
I 
work with younger generations, which have primary schooling and probably acquired 
non-traditional skills such as literacy, necessary for the self-management of a viable 
i 
health, education or economic programme. Working with the younger generation 
exacerbates existing power struggle between the young and the old. By transfer of power , 
from older traditional people to the younger, more modem group, a traditional culture 
may be surplanted in as little as one generation. A project that focuses exclusively on the 
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younger generation may not only alienate the older generation but also may itself become 
a subject of power struggle within the group. Its end result could be to divide and weaken , 
the group. 
Since one strength of the indigenous people lies in the integration of social, political and 
economic aspects of their societies, rapid change in anyone area will affect the whole 
and weaken the links that bind the society together. The time required for social change 
must be allowed, because rushed interventions will fail. When haste is excessive, the 
J 
assimilation of new ideas is easily confused with apathy and increasingly coercive or 
paternalisTj1 may be adopted to achieve short -term project goals. 
7.6.3 Towards Coercion with Modern Technology 
Central to the process of modernization is the assumption that technologies are universal, 
and so are independent of social context. New technologies are assumed to be better than 
those from the past, and so to represent 'progress'. Such a process is usually depicted as , 
linear, with the new and modern displacing the old and 'traditional'. This iconography is 
powerful in many disciplines, and usually implies that what has gone before is not as 
J 
good as what we have. 
The assumption of the universality of technologies has inevitably led to greater 
standardiz,tion. As farmers have been made to comply 'in their own best interest', they 
have done so only by completely changing their own livelihoods and simplitying their 
practices to incorporate new technologies. External institutions have acted as if they 
know best. Such universality of approach or technology leads to homogenisation of 
environmepts. Where the people formally relied on wild plants and animals for food, 
medicine and fuel, they might rely only on markets for these products. Modernity has 
brought v.:ith it the steady erosion of cultural and biological diversity. 
This notion is not new. Modernity has sought to sweep away the confusion of diverse of 
local practices and pluralistic functions accumulated over ages, so as to establish a new , 
order. This order is supposed to bring freedom from the constraints of history, and liberty 
in the new technologies and practices. 
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Througho~t recent history, institutions concerned with encouraging water conservation 
have had all the components of modernity. The people have first been encouraged, and 
then later coerced, into adopting technologies that are known to work. When these people 
I 
fail to maintain or others spontaneously to adopt these measures, then interventions have 
shifted to the remoulding of local social and economic environments to suit the 
technologies. 
The contrast with what is required for more sustainable management of natural resources 
is crucial. This favours heterogeneity, difference and human capacity as liberating forces. 
What post-modem traditions have in common is the rejection of 'meta-narratives', or 
large-scale plans, technologies or theoretical interpretations that purport to have universal 
application. The central theme is that all groups have a right to speak and act for 
themselves and their communities, in their own voices, and have their own voices 
I 
accepted as authentic and legitimate. If this is actively sought, then the positive effects on 
water resources can be remarkable. 
I 
In Africa, new grazing management systems of enforced enclosures of grazing lands, 
developed from abroad were implemented. Huxley (1960) describes instances of failures 
of interventions in Kenya and blames on the local people by officials. However, there 
were rare voices of dissent on this approach. Sampson (I930) draws the attention of 
indigenous methods. He particularly shows that indigenous cultivation methods were 
designed t,o check erosion, particularly moulding and ridge-and furrowing systems on the 
, 
contour. He indicates that local farmers fully realized the losses caused by erosion and 
consequent soil exhaustion, and their methods were well worth studying, not only for 
themselves but also as a guide to those who sought to improve them. 
A major problem is that professionals disregard indigenous knowledge and technologies 
all too easily. In the Niger, traditional stones line the Ader Doutchi Maggia (Reij, 1991). 
However, despite the presence of conservation projects in the region, since the early 
1960s, and visits by many experts, no reports contain reference to these stone lines. It is 
known thaf in Burkina Faso and Niger farmers prefer stone lines and bunds, yet all major 
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projects have constructed only earth bunds, which have not been maintained by local 
beneficiaries (Reij, 1991). 
7.6.4 Inappropriate Conceptions oflndigenous Technical Knowledge, 
Despite i}s usefulness, indigenous knowledge is threatened by inadequate and 
inappropriate conceptions of knowledge, and the propagations of these conceptions in 
education practice. Formal education practices are based on the view that knowledge 
consists of a body of facts transferable through books and formal instructions. 
Educational practitioners regard scientific knowledge as objective knowledge of the 
J 
outside world, knowledge that is exact and derived from experimentation. On the whole, 
knowledge is perceived as subject matter, which can be divided up into discrete units , 
corresponding to individual school subjects. To a large extent, these conceptions are a 
residue of colonial experience. Unfortunately, the accompanying prejudices and negative 
attitudes held by the educated elite have continued to flourish in the former colonies long 
after independence. 
I 
Formal education is a contributing factor in the third world countries to the demise of 
indigenous knowledge by commission as well as omission. The education function of 
I 
traditional institution has long since been taken over by the school systems of the state. 
Schooling undermines indigenous knowledge by failing to put forward indigenous 
knowledge as a worthwhile subject matter for the learning process. It also limits the 
exposure of children to the local knowledge of the communities. In the process, it creates 
I 
attitudes in children that militate against the acquisition of local knowledge. The demands 
of modem schooling are such that rural children do not remain in their communities long 
enough to acquire the knowledge available to them through traditional channels. 
Schooling tends to promote the western type of knowledge and values at the expense of 
local knowledge and values. In the end, the young people develop a negative attitude 
towards local knowledge, which inakes it difficult for them to acquire this knowledge, , 
even for purposes oflocal activities. 
Many third world educational practices are based on conceptions of education and 
science. The conceptions are inadequate, inaccurate and inappropriate. If education and 
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development in the third world are to be meaningfully linked, the attitudes that shape 
them must be corrected. As Nyerere (1967) notes, new conceptions of knowledge that are 
inclusive of both international and indigenous knowledge must inform education practice. 
Education must be conceived of as the transmission from one generation to the next of 
the accumulated wisdom and knowledge of the society, and the preparation of the young 
for their fiJture membership of society and their effective participation in its maintenance 
and development. Consequently, in order to achieve this, knowledge must be both 
international and indigenous. 
I 
7.6.5 Local Water Resources Utilisation 
. The basic premise underlying the participatory approach by the local people in water 
resources utilization is that greater involvement of local people in defining local 
problems, identitying solutions and implementing them ensures that the resulting 
programmes are more effective and sustainable. The approach allows for consideration of 
the local ~eople's knowledge. 
Participation should be seen as an active process in which local people take the initiative, 
guided by their own ideas and using means and processes over which they have effective 
control. In consequence, development programmes should be implemented in response to 
specific ~eeds and requirements identified by the local people themselves, in 
collaboration with interventionsists on technical and research lines. Through 
participation, communities make their own the forms, and indeed the meanings, of the 
! 
integral process in which they are engaged. Consequently, participation should imply 
taking part in making decisions about what needs to be done, taking implementing 
I 
programmes and decisions by contributing resources or managing certain activities or 
specific ofganizations, sharing in the benefits of a programme and, taking part in efforts 
to evaluate such programmes. 
The most important thing is to empower the most vulnerable groups in society generally 
targeted by development programmes. This kind of process assumes that individuals, as 
[ 
well as local groups and communities, will identifY their problems and give shape to their 
life and the type of society in which they live. It implies that local populations are 
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capable of orgaruzmg and influencing change as a result of achieving access to 
knowledge, political processes and financial, social and natural resources. Community 
participation therefore involves devolution of power to vulnerable groups. It means that 
, 
local people, in partnership with those assisting them, identifY their problems and needs 
and increasingly assume responsibility for the planning, management, control and 
! 
assessment of the collective measures they see as necessary for their own development. 
Participation is therefore more a set of principles, an ethic rather than a model. To have 
lasting impact, participation must draw on a vision both personal and social. Participation 
requires that structures aiming to provide support should learn to respect and listen to the 
I 
opinions, feelings and knowledge of those who for a long time have been passive 
recipients. 
7.6.6 Village Level Land and Water Resources Management 
We have discussed herein the issue of people using their knowledge in developing and 
managing their land and water resources. Ideally, as stated above, the approach implies a 
transfer of control, management and use of natural resources from state structures to local 
communities. The aim of village land and water management is to create the conditions 
for the establishment of forms of use that are sustainable, environment-friendly, socially 
I 
just and economically appropriate. A decentralized approach is the most likely to fulfil 
these conditions. The key principles of village land management are tailoring of 
I 
interventions to the local context, flexibility, transparency, participation, a differentiated 
approach fO male and female target groups, and inter-disciplinarily in the choice of tools. 
For the pastoralists areas, a village may be defined as a physical area of land, normally or 
customarily occupied by the inhabitants of a village (or in some circumstances by a group 
J 
of villages) who are bound together by a certain level of solidarity, common interests and 
joint man~gement of resources. The four main factors that characterize this approach are 
participatory, multi-sector, long-term m nature, and overall, concerned with land 
management and development. 
The concept of local land and water management contains several elements that include 
the techniques used for raising the productivity of natural resources, the organization and 
! 
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participation of local communities and the role of state development agencies and state 
services, economic and socio-cultural circumstances, land tenure rights, and legislation 
governing the use of resources. The village level management option requires flexibility, 
as each entity has its own characteristics and dynamic, and staff well versed in the use of 
leadership tools and able to augment the technical and management capacities of the local 
community. This collaboration gives room for incorporation of beneficiaries' knowledge 
of their locality and applying environment. 
I 
7.7 Reorientation of Gender Concerns 
7.7.1 Wrmen and Water Development Issues 
The UN Food and Agriculture Organization (FAO) director-general, points out that 
developm,nt planners and experts have much to learn from rural women (FAO and 
SIDA, 1989). And as we have discussed in this thesis, women have a detailed knowledge 
of their surrounding floral that at times few experts can match. Furthermore, only women 
can identifY accurately how future projects are likely to affect them, and in what ways 
they need help. Secondly, projects that aim to foster local community development can 
be more effective with the support of women. Women must thus be targeted for extension 
purposes In water development and natural regeneration. However, this needs to be 
combined with a rational exploitation of these resources, for example women's group, 
which benffit both women and environment. 
Women's groups, both customary and official, function to varying degrees in many dry 
areas. They are important existing target for water development and extension work, 
! 
especially in arid and semi-arid areas. Hitherto, they have not adequately been used to 
implement activities, or for creating awareness. Such .women's groups could usefully 
promote environmental extension and consultation on sustainable water and related 
resources use. 
7.7.2 Re-orientation of Women's Role in Management of RuraI Water Resources 
In water and natural resource management projects, attitudes have to change, and a 
I 
number of factors with serious policy implications for women's role need to be taken into 
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account. There is need to broaden the concept of tenure security, so that women's 
concerns fan be addressed. Women need to be accommodated in the legislative and 
procedural regulations that define access and tenure. If the multiple rights and uses are 
not reco~zed properly, women are often left with no formal legal rights. The labour 
invested in gathering, and the products thus gathered are often invisible to the formal 
system and not given the importance they deserve. The role-played by such activities and 
I 
the products yielded for the subsistence economy need to be better understood and given 
legal recognition. This is a particular concern of the landless, in general, and the women 
\ 
involved in farming and herding in particular. National and regional policy initiatives can 
increase yvomen' s access to products of trees and natural resources by promoting 
women's involvement in, and control of, processing and marketing. This would help cure 
women's income sources. Women's ability to secure land and water rights of ownership 
and access can be strengthened by claritying their overall legal status, and removing the 
conflict i~ interpreting customary and national laws and regulations in actual practice. 
Here, the national policy initiatives can strengthen rural women's status and organization 
power. 
In the author's experience, women in the dry\ands should particularly be involved at all 
levels in planning, extension and implementation of water projects. There should be 
J 
efforts to ensure women as well as men have access to inputs, both technical and 
otherwise, extension advice, credit and training. Women are the most effective 
communicators of information, particularly to other women. It is not true that male 
extensioni~ts talking only to men can ensure that information is passed on to women. 
Training as well as promoting awareness should actively promote participation and 
designed tp give women skills in a wide variety of activities, and help them understand 
their potentials and constraints. At the same time, women and men should be consulted 
before introducing new techniques and species so as to cater for women's needs, and 
ensure the impact of new technologies is evaluated and accepted. All too often this is not 
done, the result being an increased workload for women, who are already overburdened. 
Local cultural values and myths often impede women's integration into social water 
developm~nt programmes, and have to be overcome. 
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New techpologies are often tied up with the cash economy, and with men as household 
heads. This results in inequitable access to new technologies and their ineffective 
introducti9n. Extension programmes should therefore include components that recognize 
women's rights, for instance to land, to ensure equitable allocation of resources. This 
requires policy, law and planning intervention. Where possible, extension programmes 
I 
should be channelled through existing customary institutions, or their modem equivalents 
to help illjProve the level of success since the beneficiaries are more familiar with such 
institutions. 
Water development and utilization activities should recognize the intimate relationship 
between women, men and build upon this local knowledge about management and water 
I 
uses, and take into consideration the water and related needs of the various community 
members ~y focusing on increasing benefits from water for rural women and men, and 
especially the poor. What has to be realized is that water programmes cannot be planned 
in distant government and donor offices, even if combined with a fleeting appraisal visit 
to the field. Successful projects are a result of partnership, and hinge on full participation 
by differeqt target groups, and stakeholders. 
I 
To make any powerful impact on women and the benefits due to them, it is important to 
secure their integral involvement in the planning and management of water development 
! 
strategies, programmes and projects. It is necessary to have organizations, which are able 
to repres~nt women's interests and facilitate their decision-making role from national to 
household levels. The influence women may have over water issues at all levels depends 
on culture, local practice and the degree of urban and national influence. 
, 
The scale and type of social organization chosen for a particular development programme 
in relation to the target group can radically affect the results of an intervention. In many 
water projects, choice of sources and management plans are made by outside technical 
advisers in consultation with the male household heads or local headmen, resulting in a 
loss of information on women's ongoing work, their knowledge of particular 
environments and plants, and their use and management. , 
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But the key is not just policy, technology, social organization or extension packages. It is 
I 
the legal and policy assurance of active and real participation in, and access to all aspects 
of rural development. Some opportunities for action include, trying to encourage 
j 
equitable participation in research and development, where codes could be developed and 
tested with the local community and then disseminated more widely. The other one is 
! 
giving water development and management ample scope to train and hire women, 
focusing rfsources on activities in which women already have some interest, including 
control or rights of access to water and related products. Where women's water and land 
tenure, and direct access to decision-making are unduly constrained, water development 
programmes may serve women best by strengthening existing organizations to give a 
greater voice to women in making decisions. There should be concerted efforts to 
J 
working with community organizations in water development and management 
programmes that are able and willing to channel information to, and from rural women, 
I 
and so provide a good forum for discussion. There is also need to understand the existing 
social stru~ure, different formal and informal groups, and using this as an entry point for 
I 
more equitable development and change. 
Overall, cranging people's awareness of the environment requires a virtual revolution. 
Even more difficult, however, is changing people's attitudes towards women and 
environmept. We have seen in this thesis the key role women play as users and sustainers 
of water sources and environment in general. As long as their role remains informal, it is 
easy for gpvernments, international agencies and NGOs to gloss over their importance, 
and ignore their potential as a force for sustainable development. 
Conservation and sustainable water developments are mutually dependent. The reliance 
of rural communities on living resources is direct and immediate. Unless those resources 
are conseo/ed, there is no prospect of improving living standards. It would be wrong to 
conclude, however, that conservation is a sufficient response to problems of the rural and 
urban poor. People whose survival is precarious, and whose prospects even of temporary 
J 
prosperity are lean cannot be expected to respond sympathetically to calls to subordinate 
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their acute short-tenn needs for uncertain longer-tenn prorruses. Conservation must, 
therefore, be combined with measure to meet short-tenn economic needs. 
Women are the first environmental educators. It is through contact with their mothers that 
young children first learn to see and understand what is happening around them, and how 
they themselves are related to it. Children brought up learning to relate with their 
environment are more likely to acquire in a fonnative age of imagination, a picture of 
themselves as citizens of a shared and indivisible planetary home. In this respect, training 
is a dynamic tool of interaction, and a powerful means of bringing women into the 
development process. Special training can revive and strengthen traditional skills, and 
build upo~ their enonnous fund of indigenous knowledge, transforming it into a capacity 
for action. Training can also help increase women's roles in savings and loan 
associations, increase their own confidence, and reduce their sense of isolation. 
I 
Women have organized themselves for centuries around village wells, in tribal councils, 
and in other fonnal and informal ways. But since about 1980, women have increasingly 
organized themselves in forums where they explicitly articulate their concerns, both at 
the grassfoots level and internationally. Like any other disadvantaged group, women 
organize themselves because it gives them a larger pool of resources from which to draw. 
It is important to move away from thinking of women as victims, or villains of the 
environmental crisis. They are, and should be the major agents of rehabilitation for 
sustainability. Chambers points out that it is by starting with priorities of the poor, and 
J 
enabling them to gain the livelihoods they want and need, that sustainable development 
can be best served (Chambers, 1989). Many case studies bring out successful examples of 
sustainable development. Successful projects integrate several aspects of environmental 
conservation and development. Tree planting offers soil protection, fuel-wood and food, 
I . 
and new water points can improve health care. For women who manage homes, farms 
and families, this sort of integration is a natural way of working. But for conservation 
work to be successful, women must have legal and secure rights to cultivate and use land 
because the returns from conservation are rarely quick. 
I 
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7.8 Interventions in Developing Water Supplies in Drylands 
7.8.1 Recognition of Local Knowledge and Changes 
It is readily apparent that pastoral society must attempt to evolve, become more efficient 
and productive, and retain social and ecological stability. Many pastoral resource 
management systems have adopted improved methods in the past, and constantly respond 
opportunistically and strategically at present. A key development principle should be to 
optimise the force and pace of intervention between that which would be sufficiently 
I 
powerful and rapid to cope with the· pressures ofthe·.Iate 20th century, and· that which 
! 
would destabilize traditional resource management systems. For example, recognition 
should be there that traditional resource utilization methods must be built on, rather than 
being swept aside. The role of extension should be to enhance, and not displace, local 
capability. 
Notwithstanding the fact that immediate devolution of project management to local 
people is impractical, adopting it as a long-term goal would guide development towards 
I 
sustainability and empowerment, and away from irrelevant and often unsustainable 
interventions. Development should be directed away from projects and towards enabling 
activities. As a result, enabling activities will be those that help people acquire and 
deploy knowledge, money and authority. They seek to educate people, equip them with 
I 
useful skills, and ultimately empower them to control their resources. 
Given the low priority to pastoral areas in most plans, pastoral development programmes 
may have to be financed mainly from increasing the productivity of pastoralism itself, 
except w~ere external aid can be used. Managing dry-season pasture may be feasible 
where herders' associations have exclusive control of pastoral water sources in their 
areas. This implies moving the pastoral production base from subsistence, to subsistence 
I 
combined with commercialisation, making pastoralism both a socially and economically 
viable land-use enterprise. , 
Policies have to be in place to create the favourable climate for improving pastoralism as 
an economically, socially and ecologically viable natural resource management system 
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for such e~pansive and dry areas. Not to do so is to ignore the economic potential of such 
lands, resulting in reduced national economic potential and local hardship. 
7.S.2 Crrtence of Indigenous Water Management System 
Indigenous technical knowledge in water management can be defined as that in 
traditional wells; ponds, and small rivers and streams sources. The knowledge must be 
understood in terms of systems which integrate beliefs, institutions, social organizations, 
division of labour, know-how, practices and techniques of handling water as well as the 
behaviours involved in the conservation and sustainable use of water. 
Indigenou~ water management systems have been marginalized due to pressure from 
population increase, ecological conditions, and economic and political transformations. 
Conventio pal modem systems, which have been introduced in drylands and semi-arid 
regions, are costly, and have other negative effects. These include increased dependency 
of local ~opulation, exclusion of water-users from the decision-making process, and 
rather precarious character of the systems. The traditional systems, on the other hand, 
contribute to meet the water needs of local populations, and have their basis in the local 
and native mastering of knowledge and techniques. Rehabilitation and maintenance are 
inexpensi~e with regard to equipment, expertise and training. The systems operate within 
the scope of locally established institutions and power structures. These factors contribute 
greatly to the argument for rehabilitation of these systems, rather than the introduction of 
modern ones. 
To revitalize traditional water management systems, it is important to sensitise and adapt 
approaches with local people, recognizing their institutions and know-how, including 
I 
participation in all stages of revitalization. There is need to develop ways to improve 
traditional water management systems through the use of local languages and traditional 
communication methods, and introducing traditional water management know-how in 
schools. At the same time, capitalizing on experiences through production of publications 
I 
and self-evaluation and monitoring tools. Enabling institutional conditions by 
implementjng protocols of collaboration prior to field interventions and impact 
assessment studies for any action affecting traditional water management. 
318 
7.8.3 Developing the Indigenous Technical Knowledge Base 
The effort to assess and develop indigenous technical knowledge capacity In water 
development is a culmination of the realization that indigenous knowledge is not only 
useful in tre environment in which it is developed, but also a contribution to the total sum 
of knowledge applicable elsewhere. The knowledge base can best be captured in forms, 
which will permit its effective exploitation. This can then be followed by development of 
services to disseminate the information for use by all sectors of the population, including 
administrators and professionals. The knowledge is dynamic as people constantly seek to 
J 
improve their situation. Different situations require different approaches to solve 
problems. Social, economic and cultural factors affects the types of infonnation people 
have access to, and determine the directions of their innovations. 
Using indigenous technical knowledge for water development requires an understanding 
I 
of the methods with which the rural people recognize and approach problems, and how 
such methods and their practitioners can be incorporated into formal development and 
technical assistance programmes. The real power of indigenous knowledge lies in people 
and their capacity to innovate. For the Maasai pastoralists, the fact that indigenous 
technology in water development has been accumulated and passed on over time enables 
them to live in characteristic harsh climates. All facets of life are taken as interwoven and 
r. 
the people themselves place their lives within the ecosystems. Their knowledge begins 
with terri,orial designation, invention of the valued resources, uses management, and the 
concomitant social, economic and political structures. 
Therefore, in water development, indigenous technical knowledge can be used to 
incorporate a people's appraisal of their surroundings. This could pre-empt introduction 
of inappropriate development packages. It also establishes a merger between local and 
modem technologies. The resultant appropriate technology developed is desirable and 
facilitates avoidance of dependency. Related to the dependency question, is the ability of 
the communities to replicate what has taken place at a later date. 
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7 .8.4 B~ilding Indigenous Pastoral Institutions 
Beginning the 1980s, projects supported by the World Bank strongly emphasized the 
creation and building of pastoral organizations as a means of establishing relations 
! 
between pastoralists and support services, especially within animal health, and of 
improving management of rangeland and water resources. Herder organizations have a 
central role in pastoral development. Still, there are different views on the roles for 
pastoral associations and the functions they can fulfil, and on how pastoral institution 
building can be facilitated. Within the Bank there has been an explicit recognition of the 
site-specificity of pastoral problems in the drylands and the need to adopt a longer-term 
perspective on pastoral development (Steeds 1989; Giles and de Haan, 1994). This means 
that there are universal models of pastoral organizations for the drylands. Different forms 
are identified as appropriate for different functions (Sandford, 1983; Pratt et ai, 1997). 
One positire achievement of pastoral institution building in Mali, Mauritania, Niger, and 
Senegal is that the governments and donors recognized the importance of developing 
local cap,cities and involving people in broader aspects of resource management 
(Shanmugaratnam et aI., 1992). The governments have also taken some steps toward this 
end, with the support and encouragement of the World Bank. This means that pastoral 
institution building has entered the policymaking process and has been placed on the 
rural development agenda. 
I 
On the other hand, the processes of institution building also reflected important 
shortcomi~gs in policy and institutional arrangements, and in project organization and 
management. In all cases studied, there were constraints on the allocation of financial and 
professional resources and major government and project failures. One of the most 
J 
evident manifestations of the shortcomings was the top-down character of institution 
building. This was a result of several unresolved issues concerning lack of commitment 
to pastoral development, autocratic institutional cultures in state agencies, change in herd 
ownership (absentee owners), decentralization of project administration, project design 
and identification of rallying points for the associations, and lack of example). It was 
found that the projects had not done much to create an enabling environment for pastoral 
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associations and had underestimated the probability of drought and the needs for drought 
I 
emergency measures. 
The projects included a few social scientists but there was a general lack of participation 
by womefl. both at project and local levels. This might be a problem in that the roles 
played by women in society and the way the projects affected their lives were not given 
due attention. The assessment stressed that local institution building is a complex, time 
consuming, and difficult process that requires persistent support and commitment by 
governments as well as encouragement by donors. , 
The pastoral associations contributed to growth m environmental awareness; pasture 
rehabilitation, and conflict resolution (Shanrnugaratnam et al., 1992). There are however, 
I 
no major achievements except those related to wells management in Niger, and access 
control, ~d resource conflict resolution in Senegal. Shadow participation was a real 
problem in several of the environmental protection measures, such as management of 
grazing ~chemes, enrichment of pastures, sand dune stabilization, and de-
stocking/stocking regulation. Activities related to resources enhancement and regulating 
use often )lad low priority. 
, 
7.8.5 Operation of Services and Viability of Pastoral Associations 
Although 1he pastoralists do not always cite them as problems, the absence or low level 
of literacy, management skills, and revenue-generating abilities are major obstacles to 
capacity b~ilding and viable institutions. They seem to depend on continued external 
assistance, which they have not been able to obtain after the project ended. In Mali, most 
of the pastoral associations have received little or no support and have not acquired any 
I 
meaningful functions (Vedeld, 1994). 
It can be argued that today the situation for pastoral institution building is more 
favourable~ although not primarily for narrower NRM and conservation purposes, as local 
people believe. Interviews with pastoral leaders and pastoral organization members in 
four West African countries confirmed a felt need for these institutions (Vedeld, 1992). 
Experiences have shown that the pastoralists have to come to terms with the state for 
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economic ~s well as political reasons. They are aware that their resource base is shrinking 
due to land conversion and degradation, and that range and water scarcities are assuming 
scales that are, in most situations, beyond their means to manage. They feel the need for 
more literate leaders who can comprehend the laws and policies affecting their well 
being, deal with the bureaucracy, and bargain for rights and institutional reforms. 
7.8.6 Shortcomings of Pastoral Institution Building 
Many of fhe shortcomings of pastoral institution building still remain, as shown in the 
recent evaluation of the Mauritania Second Livestock Project (1986-95) (World 
BanklOETI> 1998). The evaluation illustrates some difficulties of implementing a pastoral 
I 
development project when an enabling policy and institutional arrangement is not in 
place. Although the project managed to establish 39 pastoral associations, it failed to 
reach most of its originally stated objectives in improving rangeland management and 
services t9 members. A series of design, institutional, and implementation problems 
affected the performance of the pastoral associations and project progress. National-level 
project structures did not provide sufficient resources and support for the new 
institutions. Project structures and organizations were not able to run a top-down 
initiative ipto a bottom-up mobilization of pastoralists for capacity strengthening and 
institutional development. The project attempted to expand the number of associations 
too fast. The large size and scale of the pastoral associations made it difficult for them to 
overcome internal heterogeneity and to act as collective enterprises. Confusion emerged 
about the institutions' role as socio-economic cooperatives, such as handling veterinary 
drug stores and their role as territorial associations. The project continued to place 
primary erpphasis on range management even though the main concerns of the members 
were water and animal health. The primary concern of the project with natural resources 
management was not well attuned to local demand. 
I 
7.8.7 Tangible Practices in Pastoral Development 
Shortcomipgs of pastoral development projects have shifted attention in to appropriate 
policy and institutional frameworks at the national level and to major attitudinal and 
institution.p weaknesses within the implementing agencies. The direction is that 
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approaches should be flexible and long-term, and built on local knowledge and capacity. 
Reflecting advances in range ecology and climatic research, drought management has 
become a specific form of support as an integrated component of programs, although not 
yet tested in practice. The diversity of local communities in terms of power and gender is 
recognized, although dealing with equity issues under decentralized regimes raises 
I 
unresolved problems (de Haan 1994; Pratt et ai, 1997; World Bank and OED 1998). 
Pastoral i~stitution building is today viewed as a long-term cumulative and participatory 
process. It is a means for potentially empowering pastoral groups, improving service 
delivery, peveloping livestock, and promoting sustainable use of range resources 
(Scoones, 1995; Pratt et ai, 1997). Recognizing that major weaknesses prevail in projects, 
it is neces~ary to shift from present project approaches to a broader institutional program 
approach guided by long-term perspectives and more genuine governrnent commitment. 
In order to turn top-down initiative and approaches into bottom-up mobilization of 
people, governments need to foster an enabling environment for local capacity building-
one that takes into account local variability and site-specific conditions related to the 
climatic and ecological features, social-economic conditions, and wider political 
economic relationships. Experience suggests that influential, competent and responsive 
customary leaders, relatively homogenous social groups, in combination with appropriate 
state services and genuine dialogue, are all critical for the establishment and operation of 
I 
pastoral associations (Vedeld, 1994). 
7.8.8 P~licy, Tenure, and Conflict Resolution 
Pastoral development depends on enabling policy and institutional frameworks that 
recognize the specifics of pastoralism. A generalized rural development policy will not 
capture the particularities of the pastoral environment, its specific institutions, and the 
multiple roles that livestock have there. Strong economic and social arguments can be 
! 
made for investing in pastoralism (pratt, 1997). A main principle for pastoral 
developm~nt should be to minimize dependence on external inputs. Nonetheless, external 
support is needed, for example in the form of organizing veterinary services. 
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Intra-community tensions caU for institutions that can handle conflict on a continuous 
basis. Such conflict management requires co-management systems in order to cope with 
I 
the larger ecosystems as weU as to address social-economic and political conflicts at 
district IlI1d regional levels. Under highly dynamic ecosystems it is important to 
decentralize power and responsibility to the lowest level consistent with the provision of 
services and maintenance of accountability. 
I 
7.9 Application of ResuIts from the Research 
In order to facilitate the use of indigenous technical knowledge, the government of Kenya 
I 
and regional policies should include it in use. This wiU require an appraisal approach for 
rural watrr supplies to guarantee fuU participation of the beneficiaries. Indigenous 
technical knowledge can contribute to ways, which give scope for increasing indigenous 
participatipn in the processes of technical change. An idea developed with the 
beneficiaries is much more likely to be adopted than one alien to the culture. This wiU 
need a model that allows development agents to become familiar with indigenous 
methods and apply them towards project goals. 
A first stllP towards understanding indigenous knowledge as a dynamic entity deals with 
the mechanisms on how it is accumulated. This might entail the study of a related and 
similarly neglected set of questions in which elements of the established store of 
technology are transmitted between individuals and through succeeding generations. It is 
more pertinent to inquire into the reasons why even those who appear favourably 
disposed towards an extended role for indigenous knowledge, do not advocate, or even 
consider 'rays to experiment with the current situation. This might provide the basis for 
direct participation in the process of creating new knowledge on the part of the 
indigenou~ populations. The role played by the beneficiaries is a contributing factor to the 
successful adaptation of indigenous technical knowledge in water development. The 
orientation and the associated wiUingness to institute change among its members is a 
I 
large factor in the propensity to experiment and innovate. Participation is one way to help 
achieve the goals. 
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Innovations, determination and leadership are central to the ultimate adoption of the , 
technologies. The other factor is the role played by the technology itself As the water 
demand rises with social and economic transformations, traditional knowledge may 
I 
become insufficient, with the technology having the additional virtue of being entirely 
appropriatf for the rural economy where there is poor infrastructure. Thus the technology, 
based on local knowledge of the rural populations, is incorporated into the already 
substantial knowledge base of production within the community. Although the real fears 
of economic loss, and the time needed to develop the skills to employ the traditional 
methods re shown to be initial barriers to its adoption, the clear profitability and 
suitability of this technology will convince its eventual adopters. 
The catalJ1ic role played by the government is important. It should be involved to foster 
, 
communication and introduction of suitable technologies between local experts and 
entrepreneprs. The transfer of such knowledge from one locale to another could be 
facilitated with minimal government investment. Although not an alternative to 
traditional water development and extension, governmental support has the value of 
promoting legitimate technology development appropriate to both local resources and 
capabilitief· 
Emphasis has to be placed on education and training in order to create an awareness and 
motivatiol) for successful blending of new technologies with traditional activities. Given 
, 
the very nature of rapidly changing new technologies, tasks would continually change. 
The expe'1ise has therefore to be equipped to respond to these rapid changes. Thus, 
education of decision-makers involved in traditional activities is required in order to 
inject the necessary enthusiasm for adopting new technologies with potential advantages. 
In some cases, there is a basic lack of awareness of the existence of these new 
technologies and of their capabilities for blending with traditional ones. For example, the 
I 
availability or potential of photovoltaic cells to supply essential services in many rural 
areas is ul)known to many decision-makers. Even in cases where the knowledge exists, 
scepticism about the new technologies has hindered their use. 
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Concerning the econOIlliC factors, the impact of new products associated with new 
technologies depends on the extent to which they allow quality improvements to be 
purchased at lower prices and on whether they extend the range of choice or displace 
some or all existing products. In the choice of projects, it should be realized that not all 
cases of blending of new and traditional technologies would inevitably be feasible. 
Photovoltaic-powered water pumping might be feasible in a situation where 
hydrogeolpgy allows shallow wells used by these systems to remain full throughout the 
year. In other areas with different conditions the same system may be unsuitable. Initial 
feasibility and scope of blending in concrete situations call for investigations before 
making a final selection. Some applications may have a major traditional component, yet 
they may not be feasible for reasons of cost and complexity. Other applications may be 
quite feasible on grounds of cost and technical efficiency but may involve little 
integratio~ with traditional activities. Therefore, an optimal mix of feasibility and degree 
of integration is desirable. 
For a sustained pastoral social and economy of the Maasai, their indigenous knowledge is 
necessary in the development process. As land individualization and consequent 
sedentarisation continues, it must encompass the whole spectrum of human development. 
This is given more credence by the fact that water and land are increasingly becoming 
I 
political tools without due regard to the masses. Water development must therefore 
concentrat,e on balancing the basic needs of the pastoralists and the availability of land 
and water resources to achieve sustainable systems. In one way, this can be achieved by 
the goverrpnent formulating and implementing a thorough water development policy that 
must encompass the knowledge of the people on their environment. The policy must also 
specifY thf minimum economic unit of land area that is environmentally sound to sustain 
the required social and economic practices. 
·7.9.1 Integration ofIndigenous and Modern Technical Knowledge 
An important aspect of integration of both indigenous and modern technical knowledge is 
the attainment of a good knowledge mix. This should be both suited to the circumstances , 
of the community or region in question and which enables diversity in economic and 
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social life. The mix is essential to the self-reliance of communities and the capacity to 
draw upon a range of technological skills and economic activities. If the technological , 
base of a community is very narrow, the ability to adapt to changing circumstances may 
be severely limited. 
, 
Appropriate technology to be adopted by the community reqUires that gaps in the 
communi~'s technology-practice be identified and filled. This should be with either new, 
locally designed technology, or by transfer of other suitable technology. In either case a 
technology assessment procedure considering ·several factors would be important as a 
1 
tool for optimum technology choice. The hypotheses applied and discussed in this thesis 
show that lhe knowledge of the local people is important to achieve this. 
Appreciation of the need for appropriate approach in water development will overcome 
insensitive technologies. The solar powered boreholes in pastoral areas implemented by 
donors without sufficient socio-cultural research are examples in this category. In 
economic ~erms, this kind of water pumping system is in all respects cheaper than the 
common diesel systems. However, beneficiaries may find it inadequate. For example, an 
issue suc~ as noise may be taken as a 'sign of existence of life', which becomes 
significant in the utilization of the system. Equally, the lack of understanding of the 
intermittellt supply from solar power due to fluctuations in radiation results in 
beneficiaries considering solar power inadequate. 
Solutions offered through a development project may fail for not fitting well with the 
1 
local knowledge system. Familiarity with indigenous knowledge can help intervention 
agents understand and communicate more effectively with local people. This enhances 
1 
the possibilities for participatory approaches to development for sustainability. The 
concept of appropriateness is central to sustainability. For meaningful application of 
appropriate technologies, stringent measures are necessary in the project design and 
implement~tion stages to ensure observance of the whole project cycle. The cycle has to 
recognize the crucial role of local knowledge in development. Appropriate design will 
only result from the explicit definition of project aims, which must include the 
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requireme?ts of the population in the area receiving the investment. In the case of water 
supplies, this allows for a likely development for sustainable use of the water resources. 
Another el'ample is that of the introduction and implementation of a rainwater-harvesting 
project using ferro-cement water jars. The project failed to take note of the gender issues 
and the patriarchal nature of the beneficiaries. It did not recognize that domestic water for , 
the subjects includes water for a certain class of livestock. The social and economic 
demands 9f water obliges the women and children to first meet the needs of the livestock 
which are the communities' economic mainstay. One negative results of this aspect have 
been aban~onment of the installed facilities. 
The many well developed indigenous water development and management systems are in 
danger of breaking down because of the ignorance of development implementers of the 
associated positive factors. The fact that complex, flexible and interdependent strategies 
exist and are used successfully is the basis on which sustainable development should 
proceed. Indigenous technical knowledge systems are strongest when they are in use by 
people both as management tools and in their everyday lives. 
I 
Development of deep boreholes and pipelines without due regard to local requirements 
breaks dorn indigenous pastoral methods of social and environmental control of water. 
The results have been localized overgrazing at water pumping stations and conflicts 
among herders. Shallow wells, which are largely developed along indigenous knowledge, 
overcome this scenario and are well sustained. 
7.10 Summary and Conclusion , 
We have described in this thesis cases where local technical knowledge has been tapped 
and rural people played an active part in designing the desired infrastructures. The 
process may have been expensive in many respects. However, the principle established 
allows for less costly and replicable undertakings. The conclusion to be drawn is that the 
approach calls for design of new institutional ways of passing creative abilities to the 
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rural people. This will achieve a synthesis of traditional and modem ways of 
; . 
development. The task of such institutions would be to make possible realistic local level 
diagnosis pf problems and strategy options; provide the means for organizing technical 
and social change (which may include reviving and refining old techniques); and make 
rural people aware of the range of available modem techniques appropriate to particular 
tasks. 
Such institutional change would have to be accompanied by economic and political 
safeguards. This approach would work against the familiar prospect of misdirection and 
appropriation by particular groups or classes, and against certain types of economic 
process that would swamp reasonable local options. The generation of new technologies 
, 
based on local experience and participation would probably be made easier by policies of 
national or regional self-reliance. This implies policies designed to counteract rural 
marginalisation and dependence. Revaluing and usmg local knowledge will itself help 
counteract marginalisation. 
The other step in using indigenous knowledge and technology in water development is to 
devise institutions to allow the rural people to help create their own economic 
I 
development strategies and their own new technologies. This may lead to devising of 
national economic and political policies, which will make such institutions work. 
J 
Producing technology means producing instruments of control and influence over other 
individuals in the social structure. The capacity of technology to transform the nature, 
orientation and purpose of development is such that the question of who controls 
technolo~ is central to who controls development. 
Indigenous technical knowledge cannot be understood independently of the ways in 
which it changes. Apart from assimilation and synthesis or hybridisation, the basic 
process of accumulation is, as with scientific knowledge, through experiment. The most 
significant changes in indigenous technical knowledge come with the assimilation of 
small-scale societies into national and international systems. Some of these changes 
involve uncontroversial adoption of new knowledge. With the current practices, one of 
329 
the two sets of knowledge is isolated from the other or indigenous technical knowledge is 
I 
ignored and squeezed out as being perceived to be inferior. 
A recurring theme in this thesis is the transfer of external approaches and experiences to 
! 
the rural areas of the developing world. At the root of the problem lies the fact that 
extension staff, planners and experts depend solely on scientific knowledge to legitimise 
their position. This portrays a vested interest in devaluing indigenous technical 
knowledge and in imposing a sense of dependence on the part of their rural clients. This 
I 
suggests that change may only be brought about through reorientation of those 
implementIng development projects. 
The position of this thesis is that the source of innovation lies within the indigenous 
communities. For instance, indigenous pastoral communities have demonstrated over 
I 
hundreds of years that sustainable resource use is possible despite the delicate nature of 
the envir?nment. The challenge is observed to be greater as the people assimilate 
themselves into the world economy. Understandably, the knowledge of the people then 
becomes rn important way forward in the effort to raise productivity to meet the 
increasing population. As the people can and understand much of the complex, 
relationships involved between man, his livestock, agriculture and the environment in 
general, their perception and understanding should be translated into expeditious changes. 
Participation and enablement are found to be keys to success, allowing rural resource 
I 
users and pastoralists to accrue the benefits from an improved, more sustainable source of 
livelihood such as water. 
: 
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Annexes , 
Annex 1 
AI: Introduction 
This section of the thesis presents the research methodology aspects to allow for an 
understan~ing of the process and the applying limitations. The effort is aimed at giving 
an inner understanding of the approach for field application and data analysis. 
ALl Research Methodology and Implementation 
The methodology of this research is classified into three broad classes, which include: 
• Particil'ant observation to understand the people and how they conduct themselves in 
relation to water development, and observation of the environment surrounding water 
supplies and utilization, 
I 
• Informant interviewing which presumed the informant had factually correct 
information about others as well as himself. Interviewing during the event itself was , 
considered part of participant observation, and, 
• Enumeration and sampling, which involved surveys (both direct and indirect). This 
comprised the bulk of the field surveys. 
Both qualitative and quantitative data have been used in the study. Qualitative has taken 
the form of discussions, description of events, interviews and written documents. This 
has been transformed into qualitative data through coding. The process has allowed for 
employment of quantitative analysis to search for relationships. On the other hand, 
quantitativf has been involved in data showing measurable quantities. 
The data collection and verification spanned from February 1991 to June 1996 and 
covered the whole of Kajiado district. This period enabled data collection and 
I 
counterchecking to verilY issues that were not clear either from collection or analysis. 
The resultf obtained from the analysis were tested in the field on a series of projects to 
find out whether they were applicable in the field. 
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The process of researching indigenous knowledge may not be a straightforward one. The 
I 
question of where to go and who to ask are just the first problems that, need to be solved. 
As indigenous knowledge consists of an integrated body of knowledge, it becomes 
I 
apparent then that rather than having a discrete aspects approach as most researchers 
interested in learning more about traditional knowledge systems tend to focus on it is 
important to have a rubric approach (Grenier, 1998). In the process, it is important to look 
at the learning systems to appreciate the indigenous methods of imparting knowledge. 
This consideration gives credence to the need to look at the local governance in terms of 
organizations controls and enforcement. This brings to the fore the traditional institutions , 
for environmental management; common property management practices; traditional 
decision Il)aking processes; conflict resolution practices; traditional laws, rights, taboos, 
and rituals; and community controls on utilization of resources. 
Understanding the local classification and quantification may gtve an insight into a 
community's definition and classification of phenomena and local flora and fauna; and 
indigenous methods of counting and quantifying. Knowledge on both human and animal 
\ 
diseases requires information on nutrition, disease classification systems, traditional 
systems, tradition medicine and the use of herbal remedies in treatment of diseases and 
the linkage to other water and natural resources. For the animal, animal breeding and 
productior, traditional fodder and forage species, animal diseases classification and 
traditional etbnoveterinary medicine are essential and how they relate to utilization of 
natural respurces. 
Traditional water management and water conservation systems; traditional techniques for 
irrigation; livestock watering, water treatment, abstraction; and, use of specific species 
for water conservation are important aspects in water development. This goes with the 
use of spils and their conservation practices and specific species use in water 
development, livestock feeds and agriculture. Indigenous techniques used for recognizing 
potential swidden farmland and the criteria used for making choices regarding its use; 
criteria and techniques used and consequent management; knowledge and use of the 
forest plaIfts and animals and, the interaction between tree species and animals call for 
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identification. Other areas of consideration include indigenous tools and changes to local 
systems over time. 
This points to the need for indigenous knowledge requiring having both qualitative and 
quantitative data. Consequently, the research has to rely on social science techniques, and 
I 
in particular, interviews. For the methodology to acquire the required knowledge, it needs 
to adapt a multifaceted approach, ideally at both individual and group levels. This 
research is carried out with the purpose to assist with decision-making and preparation 
for action. Consequently, while use is made of existing anthropological, sociological and 
historical studies, the results are also to be drawn from field observations and their 
interpretation. 
Many academics and development workers are trying to introduce holistic concepts to 
accommodate the relationship of biological, psychological, and social phenomena 
(Johnson, 1992). Grenier (1998) states that taking a scientific approach to the study of 
indigenou~ knowledge is insufficient. The international scientific methods also are too 
simple to capture the complexity of an indigenous knowledge system. Indigenous 
knowledg~ must capture both the tangible and the invincible. 
Greater efforts in the extension of research, extension, and development are needed in 
order to learn about, work with, and strengthen local knowledge. Only then will we see 
I 
improvement in local livelihood and land resources on which they depend. 
Agrawal (1996) states that the critical difference between indigenous knowledge and 
modem knowledge lies in their relationship to power and that it is not the holders of 
indigenou~ knowledge who exercise the power to marginalize. Even when scientists and 
bureaucrats promote indigenous knowledge, they usually use scientific categories and 
methods to collect, verifY, and validate it (Johnson, 1992). A related problem is that the 
scientific community prefers to deal with quantitative data, rather than with the interview 
of qualitative data that characterize indigenous knowledge, indigenous knowledge 
I 
research, and some of the social science (Sallenave, 1994). 
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Modern knowledge categorizes specialists according to hierarchy, manages these 
components separately and separates the natural and the physical world from human 
world. In the process, the management of livestock resources becomes separate from the 
managemert of lands and waters to sustain them. Indigenous knowledge on the other 
hand emphasizes a holistic approach, this based on the view that systems are more than 
the sum ~f their parts. Indigenous cultures often perceive humans and nature as linked. 
Results of participatory indigenous knowledge projects are incremental and qualitative in 
nature, which makes it difficult to measure success if success needs to be measured using 
I 
the type of quantitative indicators preferred by most development agencies (Wickham, 
1993). 
Al.2 Data Collection Techniques 
Brookfield (1996) recommends that collection of indigenous knowledge should 
document what people do and why, within the larger framework of what they know and 
think. This can be revealed well through participatory rural appraisal exercises. The 
method c1pl bring to the fore the hidden complexity of indigenous knowledge systems 
with a good sequencing of activities. The technique can yield a lot of information, 
determinaqle for what is new, already known or implausible and significance of various 
aspects. 
Maundu (1995) reckons that successful collection of indigenous knowledge is dependent 
on the manner in which the information is collected, the relations established during the 
process, and the way collection process is tailored to fit with the development priorities 
of the community. Indigenous knowledge researches requires methods appropriate and 
tailored to people's cultures, abilities, and requirements and effectively represent local 
people's points of view. In the process, intriguing practices and beliefs showing the 
indigenous practices and beliefs could be noted, even if they are based on myth or 
superstition. The approach gives way to practices that are unusual or don't fit in with 
conventional scientific thinking worth exploring because of their meaningfulness to local 
people. Traditional management systems and local resource collections technique is seen 
l 
to reveal the local peoples' collection of information and samples. Household histories or 
narrations on how conflicts are resolved provide significant descriptions of characteristic 
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problems and how they are dealt with. Local folklore, songs, poetry, and dance analysed 
J 
provide insight into values, history, practices and beliefs. Use of seasonal calendars to 
understand and document variables such as rainfall, labour, income, expenditures, debt, 
t 
animal fodder or pets, and harvesting periods are important to show month to month 
variations and seasonal constraints and to highlight opportunities for action. The time 
lines record major historical events and changes. This was found used by the community 
to show the cycles of change to help the communities in focusing on future actions and 
I 
information requirements. Equally, the daily activity profile analysis help explore and 
compare tre daily activity patters of men, women, youth, and elders by charting the 
amount of time taken to complete tasks. Local histories differ from the time lines in that 
they give more detailed account of how things had changed or were changing. For the 
pastoralists, the histories require building for population changes, community economic 
and development trends. Established groups, farmers groups and people using the same , 
water source were interviewed together in the permanent group interviews technique to 
help identify collective problems or solutions. 
A1.3 Gender Sensitivity in the Research 
The characteristic roles and values that specific cultures consider feminine or masculine , 
are necessary in the research. This is because gender relations are lodges in economic and 
political structures, as well as in everyday life. Because societies determine their own 
, " 
values and gender "roles, these roles change over time. Therefore, from a development 
perspectiv~, gender should be considered in research and development to, for example 
improve the status of women. 
Many development interventions involve technology transfer. Technology and its transfer 
is not ge~der neutral. In many cases, as seen in the discussions herein, development 
interventions have had negative impacts on women such as raised workload. Any 
assessment of technology must therefore consider its gender impact. 
I 
Another important reason to focus on gender is that knowledge differs between 
individuals? and gender accounts for a lot of the differences. Other factors include 
kinship, age, ethnicity, religious affiliation and wealth, all contributing to individual 
knowledge. Women and men socialize differently and often function in different spheres 
I 
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of the community. They know different things, use different communication channels to 
[ 
transfer infonnation, and have different interests and needs. The instruction of children 
often takes place along gender lines (Simpson, 1994). Of great significance is the fact that 
J 
work is generally organized along gender lines. Women and men's knowledge reflect 
their lab9ur responsibilities. Davis (1995) reports that in a study of ethnoveterinary 
knowledge of Mghan nomads, women were found to poses more knowledge than men 
about mil~ing and caring for the sick and newborn animals and meat processing because 
that is what they do. Among the Maasai pastoralists, women knowledge is considered 
inferior and at sometimes regarded as none-knowledgeable. The knowledge of women as 
users and innovators of technology is largely dismissed because of the domestic nature of 
their wor~ and the fact that women's technology tends to be less prestigious software. 
However, Appleton and Hills (1995) and Wickham (1993) underscores the need to 
consider both men and women as they both fonn a knowledge system specific to local , 
conditions and priorities. Taken singly, neither alone can fully represent the knowledge of 
their comrlUnity. Research aimed at engaging local knowledge systems must therefore 
capture the different sets of knowledge and pay particular attention to whose knowledge 
is being included. The inclusion or exclusion of different sets of knowledge will 
determine to a large extent, who benefits. Consideration of this means that in the analysis, 
a separation need be drawn on gender lines. Disaggregating the infonnation helps to 
[ 
highlight any differences between men and women in tenns of roles, needs, and access 
and contrpl over resources. Gender analysis is needed to understand the different 
responsibilities and degrees of power that different actors have in every social situation. 
Marked differences can appear even within similar geographical areas. Variations in 
women's roles and status and in men's roles and status, even within a well-defined 
geographifal area, make generalization along gender lines a delicate activity. 
AI.4 Research Methodology and Aspects ofIndigenous Knowledge 
In the initial stages of the research, it was important to carry out some rapid rural 
appraisal activities in the study area. This was to enable the researcher, with some inside 
details of the study area understand some further rural conditions quickly and combine 
I 
methods from various disciplines to yield relevant data in water development. This was 
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important in the setting of logistics for implementation of the research. In order to make 
the necessary samples and locations, preliminary field studies were conducted between 
I 
February and June 1991 
The preliminary research period showed that that indigenous knowledge covers a broad 
area dealing with all facets of human life and management if natural environment, calling 
I 
for the conceptual framework of indigenous knowledge to carry out analysis at various 
levels. In f:omparison, the western or international science tends to separate religion and 
J 
ritual on one hand from livelihood on the other. Furthermore, livelihood activities fall 
into disciplines such as forestry, human health, veterinary medicine, livestock 
management, and water management. Indigenous knowledge in contrast, is holistic and 
culturally bound. [n the process, it is found that aspects such as religion and ritual can be 
I 
important in conservation of the environment. 
The findings pointed to the conclusion that three key features of indigenous knowledge 
J 
cauterise the resource management systems among the pastoralists. The include the 
indigenous social organizations that controls the natural resources within the community, 
customary norms, rules, and procures for control, acquisition, maintenance, and transfer 
of natural resources, and indigenous techniques for using resources that also conserve and 
preserve them. This was instrumental in designing of the recording system of indigenous 
knowledge. This received attention, as it was realized that indigenous knowledge is 
I 
distributed unevenly in communities. It was found that all share core knowledge, and 
only a fe",; hold specialized knowledge. The knowledge structure and social structure are 
thus intertwined. Rapid appraisal methods were found to be most suitable for retrieving 
indigenous knowledge. 
I 
A1.4.1 The Preliminary Surveys and Analysis 
The field surveys and familiarization were carried out as part of a general reconnaissance, 
done with assistance of rural projects and communities, government departments, non-
governmental organizations and local institutions. It involved inventorisation and 
identification of physical characteristics of the study location. In particular, these 
characteristics included population, infrastructure services, administration, production 
J 
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and natural resources. The exerCise was instrumental in the assessment of past 
J 
programmes, selection of communities and organizations eligible for the research, study 
of the sel~cted localities and making contacts with local groups and individuals. It also 
helped in the selection of investment proposals, and the preparation of assessment criteria 
of the set programme. 
I 
A first step in deciding what data to look for and use was by finding out what potentially 
useful data had already been collected or was in the process of collection. This required 
I. 
visiting various organizations, officials and professional people to find out the value of 
data in their possession. This baseline data collected was examined to uncover conditions 
and relationships, which existed before the project was initiated. The principal limitation 
of such d,ta was that definitions of their scope and method of collection were determined 
by the agencies involved, which had their own purposes to serve. Data were therefore not 
available in a form that could be used directly for this research, and required evaluations. 
Consultation of government records (both current and historic) at the local, regional and 
national le:-rels was carried out to establish a database for all the water supplies in the 
district in terms of development and utilization. Organizations and institutions involved 
in water jevelopment were identified and consulted on the sector as a means of 
categorizing the different water actors in the district. A liaison was built with the national 
archives in order to obtain past development endeavours. 
I 
To facilitate a rational comparison and assessment of the parameters surrounding the 
sector, the different water supply sources were classified into three broad categories. 
1 
These included groundwater (boreholes, shallow wells), rainwater harvesting (pans, 
dams, po~ds, haffirs, ground catchments, roofWater) and surface water (rivers and 
springs, pipelines). Table Al indicates the sample sizes selected for consideration in the 
research surveys. The range of water supplies identified in the preliminary surveys led to 
I 
the selection of a sample comprising of 484 boreholes, 1505 shallow wells, 7 
groundwater catchments, 12 dams, 110 water pans and 107 roofWater harvesting water 
projects (Table AI). It is worth noting that whereas the samples covered the entire 
district, the 107 roofWater harvesting projects and 11 0 pans (representing 25% and 75% 
I 
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respectively for all rainwater harvesting water supplies in the district) were selected in 
two government administrative locations. The rationale for the selection was based on 
analysis of the reconnaissance surveys, which showed that boreholes, wells, groundwater 
catchments and dams had different characteristics in different locations of the district. 
This called for a need to carry out surveys on all these water supplies to obtain the 
various aspects in relation to the hypotheses. On the other hand, the water pans and 
roofwater harvesting projects showed similar characteristics in all aspects of the survey 
design for the different parts of the district. Therefore, only particular geographical 
locations ~f the district were selected as representative areas. Information was also sought 
on the irrigation practices in the West and Southeast parts of the district. 
Sample Size 
Wate'S",,", .CI"'lflcati"n ""Type'" l'o'itersolJ1i:O. ;,.Sam~I"SIz".I.1I NulIlber:.Pe .. el1lageo, DlstrlctTolal:: . 
....... :: ....... ::::N1iiiitiei",:>:.: .... . 
,. Boreholes· 484· 
Shallow Wells. . 1505. lOO. 
Groundwater Pans . 110 
Dams ·12 lOO 
Dams .12 lOO 
Ground Catchments 7 lOO 
Rainwater Haryestmg- Roofwater~ . 107 25' 
POfldo· . 304 75-
Haffus. '126 . 69 
Perennial SIJ.[face Rivers,andSprings . '12 96. 
Piped Water Pipelines. 23. 
Source. Author1s survey (1992) 
The preliminary surveys benefited from the author's prior exposure and experience in the 
study locality. As the Liaison Officer for the central government Water Department and 
the Netherlands government funded Arid and Semi Arid Lands (ASAL) development 
programmj' Kajiado, it was possible for the author to work closely with the rural 
communities. In addition it was possible to integrate activities of 20 other government 
departments and organizations with interest in water development in the district in 
various aspects on a full time basis from 1987 and hence understand the problems 
affecting ~ustainability of rural water supplies. Also, a conference on the 'Future of the 
Maasai Pastoralists' held in Brackenhurst Centre Limuru in May 1989, which brought 
together pastoralists, Maasai elite, academics, organizations and policy makers served as 
J 
a further eye opener to the marginalisation of indigenous technical knowledge in water 
development and the likely consequent negative results. The ideas on the necessity to 
1 
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recognize indigenous technical knowledge were reinforced by consequent conferences of 
a similar calibre held in and 1991 and 1994 in Kajiado town. Having to play key roles in 
I 
the conferences, it became possible for the author to become more acquainted with up to 
date infOl'lTlation from a variety of sources, including the pastoralists, government 
officials, missionaries, politicians and researchers. Other fora, such as the 01 Maa 
meetings held in Nairobi to discuss the common problems in Maasailand acted as a 
further catalyst in the understanding of the water problems facing the Maasai pastoralists. 
The wate~ development situation in the other pastoralists Arid and Semi-Arid Lands 
(ASAL) districts of Kenya were revealed further through group meetings with 
organizations working in the areas. These meetings, held in Kajiado and in the particular 
L 
districts. 
The data collected in the preliminary surveys was keyed into dBaseIII programme files 
for analysis on patterns. This aimed at selecting criteria for the research locations, 
.! 
locating key informants and collecting basic data about rural water supplies development. 
The results also to helped in generating hypotheses and questionnaires. 
I 
A1.4.2 Community Participation in Preliminary Surveys 
Edwards, (\989), Werner's (1982) and Metzger, (1977) recommends community 
involvement in research surveys. In this research, carrying out preliminary surveys with 
the c0llllI)unity provided an opportunity for a self-analysis of the problems that concern 
them most. This was instrumental in understanding indigenous resources and knowledge 
participation of community. The cooperation revealed issues that would not otherwise , 
have been noticed if the local people were not involved, as people in the locality already 
knew most of the essential facts from their own experiences. At the same time, the basis 
l ' 
made it possible to build their enthusiasm for participation in the research. The 
opportunity gave room to explain the purpose of the research and solicit their 
cooperation. This made it possible to receive positive responses from the people 
themselves and both local and central officials. The local people particularly appreciated 
I 
being asked for their opinions about issues, and not just for their responses to 
questionnaires. Participation as a methodological concept in the research served as an 
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indicator for democratic practice ID the study locations, and ID planning a follow-up 
project as a tool for self-induced development. 
Al.4.3 Role of Contributory Organizations in the Research 
Cooperation was sought with various organisations, prominent among them, the bilateral 
body, Arid and Semi-Arid Lands (ASAL) development programme. The organization 
! 
agreed to finance all aspects of the research and act as the official housing institution. The 
African Medical and Research Foundation (AMREF) provided equipment, personnel and 
technical advice on geophysical surveys, and water quality and community involvement 
in water project development. The Belgium Embassy in Nairobi provided ten (10) 
Afridev Hand Pumps for use in the experiments on water lifting technologies. The pumps 
were locally made for the research in the German Technical Cooperation (GTZ) 
workshop in Nairobi to suit the requirements of Kajiado district. The hand pumps had 
galvanized iron drop pipes and climax cylinders, which could withstand the harsh rural 
environments and deliver reasonable amounts of water. 
Associatiqn with the Africa Studies Centre in the Netherlands led to Dr. Marcel Rutten 
'. 
being allowed to act as the local supervisor. Through his efforts, the author was invited to 
carry out a literature survey in Leiden University between February and May 1995. This 
was coupled with a chance to attend a conference on 'Diminishing Resources' and 
prepare a ~aper on 'The Pressure on Water Environment in Maasailand, Kajiado Kenya'. 
The ASP (K) Total Solar Company was involved in the introduction of the first solar 
tracker equipment in the district as an alternative to diesel and fixed solar tracker 
I 
systems. The author was involved in all stages of the project implementation and follow-
ups as par of research to gauge the performance and effects of the technology to the 
indigenous mechanisms of water provision. Other organizations such as the Mennonite 
Central Committee (MCC) Kenya, Maasai Rural Training Centre (MRTC), Ivrea Group 
I 
ofItaly and Olpurkel Self Help Welfare Association (OSW AL) were useful participants, 
especially in the rainwater harvesting aspects of the research and the involvement of 
beneficiaries. Officials and members of Kibwezi Shallow Wells Project in the 
neighbouring district of Makueni participated in six experiments in 'training rural people 
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using other rural people' in the effort to find out the best possible methods of approach in 
training water supply beneficiaries and management committees. 
I 
A 1.4.4 Structured Record and Literature Reviews 
A specially created form was used to guide in the collection of data from several sources. 
I 
The methodology approach involved an in-depth study on relevant literature covering 
indigenou~ technical knowledge in water development. This benefited from the exposure 
of the author to government documents while working as a civil servant in Kajiado in the 
preceding decade with a number of development agencies and government departments. 
Specific literature concerning the district, country and the study field was obtained from 
annual repprts, policy papers, personal communications, private collections, maps, closed 
and open files, newspapers and research papers, which were obtainable from various 
institution,s within and without the country. 
A1.4.S Field Surveys Administration 
Figure Af summarizes the various aspects of the fieldwork surveys following the 
preliminary studies. The individual sections are subsequently explained. 
Figure Al Flowchart o~~~~;~~~ey.Fie1dworkP~e 
. ">'-." 
Interviewer . - ",,;:': 
Selection -
Gaming 
Access to 
R<St>OIldent 
.:-,-,. 
.S~onIQuality . 
Control 
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Al.4.6 Fieldwork Interviewer Recruitment and Training 
Pretesting of a draft questionnaire by the author and selected local people was done 
concurrently with the identification and recruitment of research assistants in the months 
I 
of October and November 1991. A total of 45 Maasai secondary school leavers were 
tested for conducting the interviews, and of these 35 were finally selected. An important 
prerequisite was that the research assistants originate from the localities being researched. 
This is btfcause the experience during preliminary surveys showed that the openness of 
the respondents and the validity of their answers would greatly be increased when the 
interviewer belonged to the same Maasai section and location. An added advantage in 
I 
this was that familiarity allowed the interviewers to check the information provided by 
the respo~dents. This also helped to solve immense logistic problems of accommodation 
and transport. As some of the respondents could only be interviewed during the evening 
time, it was necessary to spend the night at or close to the household residence. 
I 
The selected research assistants assembled for training in December of the same year at 
the Multijpurpose Training Centre Isinya to discuss in details the concepts, objectives 
and methods of the required research in order to come to as uniform an understanding of 
the purpose and execution of the research as possible. The training process was to 
I 
provide the research assistants with tools regarding the study's general purpose and set 
plans. It also imparted interviewing techniques and rules, such as how to gain 
respondents' cooperation, ask questions and probe in a manner that would not bias the 
response. It also acquainted the interviewers with the interview schedules and 
instructions, and provided demonstrations on the planned interviews. This process 
assisted in weeding out those trainees who did not possess the motivation and ability to 
perform as required. The local people selected to assist in the training were instrumental 
in drawing up a general events calendar and identification of characteristics of indigenous 
knowledge. This was produced to assist the respondents and interviewers in relating 
occurrences in the field in relation to water development and define them in terms of 
I 
indigenous and modern knowledge or an integration of the two. The calendars compared 
dates and specific events such as the construction of infrastructure facilities, development 
I 
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of water sources periods of severe drought, ceremorues, social amenities, and the 
introduction of different technologies in the various localities of the rural areas. 
The training also involved completion of questionnaires, estimation of water volume 
I 
collected by households, estimation of distances to water points, cost estimation in terms 
of capital input and operation and maintenance. The topographical maps whose accuracy 
were doubtful in relation to what was already known of the areas by the author and the 
local people were corrected for use with the research assistants. 
During the training, the research questionnaires were reformulated, field-tested and the 
final versipn for use in the field was produced. The structured main questionnaire on 
water supplies that was prepared and used in the preliminary surveys was continually 
reviewed and modified during and after training field assistants. 
I 
A1.4.7 Gaining Access 
As a requirement of the government, the research had to get the endorsement of the 
regional dfvelopment arms of the government. The District Development Committee 
(DDC), District Executive Committee (DEC), and District Planning Unit (DPU) granted 
approvals. The Provincial Administration was informed of the research for security 
reasons as required by law. 
In the peri-urban areas occupied by immigrants, introductory letters were prepared to 
persons and households in the sample to describe the purpose of the study, its importance 
(how the findings will be beneficial to the individual( s) and the community in general), 
the sponsprs, the uses to which the data will be put and the time frame. The letter also 
indicated how the sample was drawn and the importance of each respondent's 
cooperation to the study. The letter also assured individuals that their responses will be 
kept confidential and be combined with those of others for data analysis purposes. This 
was because of sensitive issues such as land, income and property ownership which 
! 
people were not willing to disclose, either because of cultural beliefs or taxation by the 
government. For the survey respondents categorized during the preliminary surveys and 
consequent analysis as 'difficult to get at home or source' due to engagements outside the 
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district, interview survey sheets and covering letters were mailed to them in advance for 
them to indicate the days and times when they would be available. 
I 
A total of six meetings were organized with the divisional and district provincial 
administrative structures and local leaders to publicize the research. Handbills, and both 
I 
print and mass media supported this in order to reach the widest audience. 
Al.4.8 Field Pretesting 
The aim of carrying some tests in the field on the various data and information techniques 
the on a ~mall number of localities was to determine whether the methods would serve 
the purpose for which they were designed or whether further revision was needed. These 
initial trials were carried out in six different localities with the help of government 
departments and the local people. The results of the stage helped in rescheduling the 
format, w¥ch was further adjusted in the field pretesting by the research assistants during 
and after their training. 
A2 Data Collection 
Both structured and unstructured field data gathering was carried for all the selected 
water supplies. Individual and group meetings in the particular locations to improve 
J 
clarity reinforced this. The data collected was coded and keyed in into dBaseIII files. 
A2.l Supervision and Quality Control 
This was implemented to oversee all aspects of the research phase and ensure that all 
aspects of the research were carried out according to schedule. Monthly meetings were 
arranged with the research assistants, and the author sat in on a few interviews to provide 
continued feedback and reinforcement throughout the data collection period. The author 
also discussed with both research assistants and local people aspects that had been 
covered to provide further checks on the reliability of information. 
, 
The final phase of the fieldwork was a follow-up of some particular respondents in an 
attempt to fill in gaps in the data. 54 meetings were carried out at the grassroots level to 
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identify any shortfalls (as in the case of water sources or cases not covered). The 
J 
meetings were also used to clarify certain aspects reported in the field questionnaires. 
A2.2 Structured Field Surveys on Water Supplies 
Whyte, (1977) recommends the questionnaire approach, reinforced by participant-
. observation in collecting the relevant information as the most effective means of 
I 
collecting such structured data. The application called for stratification as knowledge and 
experience varied according to local ecology, human geography, age, sex and class 
affiliations of the subjects under investigation. 
Understan1ding of communities and their participation in water development calls for 
recognition and evaluation of the needs of the community in order to establish local water 
situation project allocation priorities, assess material resources and the with respect to 
desired technologies. It also helped to evaluate community capacity to undertake and 
manage the projects, assess the communities' enthusiasm for the project, and their 
I 
willingness to pay for it. This is because the rate and stability of water improvements are 
related to the consumers' perception of benefits to be gained, strengths and patterns of 
community organization, and availability of trained personnel both to engage in 
development programs and to promote community participation. Thus, improvement 
I 
activities would tend to be vigorous where rural communities are skilled in determining 
the attitudFs, organization, and customs of their members to achieve common goals, and 
in facilitating participatory actions (Whyte, 1980). Involvement of people in development 
results in ~angible benefits for the beneficiaries and suggests radically different ways of 
living so that they can function more effectively. This becomes particularly important if 
the prefer~nce of the people in terms of technical demands is to be incorporated in the 
J 
project. How well a group participates is related to the existing social structure. 
A2.3 Observation Surveys 
At the preliminary stages of the research, observation surveys method was employed to 
explore the various aspects of rural water supplies to be studied. It was also applied 
I 
during and at the end of the research to supplement or provide a check on data and 
informatiop obtained from other sources. Where observation was the main research 
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method employed, it was used to obtain descriptive quantitative data on aspects under ) 
investigation, or to enable quantitative data of, for example the behaviour or culture of a 
particular group, institution or community. Observation was also used to develop and test 
I 
particular theories, and situations or cases deliberately selected for observation in order to 
facilitate t~is. 
Observation proved to have a number of advantages over interviews and questionnaires. 
First, information about the physical environment and human behaviour were recorded 
without having to rely on the retrospective or anticipatory accounts of others. This 
observatiop was able to 'see' what participants could not. Many important features of the 
environment and behaviour were found to be taken for granted by participants and thus 
difficult f9r them to describe. Where women and children were concerned, observation 
provided information on their behaviour as they in most cases could not speak for 
themselve~ and therefore could not take part in interviews or complete questionnaires. 
A2.4 Structured Observational Surveys 
The aim ~f structured observation data was to produce accurate quantitative data on 
particular pre-specified observable behaviour or patterns. These data concerned 
frequency, duration or, in some cases, quality of particular behaviours and resultant 
effects. For every water supply, the approach recorded the types of people involved, 
physical, social or temporal context in which the behaviour and activities occurred. The 
I 
method was particularly of importance in describing patterns of behaviour among 
population,S in particular settings or where the data were produced in experiments, to test 
I 
pre-existing theories and hypotheses concerning the nature and causes of behaviour and 
activities in relation to water supplies. 
This form of structured data collection was applied to count and measure relevant aspects 
of water seurces and. the environment. It was applied in obtaining the number of water 
sources, utilization with gender, and economic practices and, the extent of environmental 
degradation. These were categorized into indigenous and modem technical knowledge, or 
a combination of both. 
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A2.S Unstructured Observation Surveys 
This approach involved the perspectives of social actors - their ideas, attitudes, motives 
I 
and intentions, and the way they interpret the social world- as well as observation of 
behaviour in natural situations and in its cultural context. Unstructured observation 
surveys aimed to produce detailed, qualitative descriptions of human behaviour that 
illuminate~ social meanings and shared culture. These data combined with infonnation 
from conversations, interviews and, where appropriate, documentary sources to produce 
an in-dept~ and rounded picture of the culture of the group, which places the perspectives 
of group members as its heart and reflects the richness and complexity of their social 
being. 
As one of the key aims of the methodology is to see the social world as far as possible 
from the actors' point of view, the main technique used was participant observation. The 
I 
observer participated with the group under study and learnt existing practices, while at 
the same time observing the behaviour of group members in matters relating to water 
development and use. Observations were combined with interviews and conversations 
and generally recorded using field notes, sound (using audio tapes) and, picture (both still , 
, 
and motion). 
A sound and picture recording approach was also applied. Audio, still-photography, and 
motion picture taping of occurrences surrounding water supplies was employed in both 
l 
structured and unstructured fonns. Structured observations and visual data collection was 
designed to guide in focusing on specific actions and characteristics. This was useful in 
recording reactions to questions, activities around water points and water use programs. 
As the approach may have some bias created by people being inhibited by the presence of 
J 
the electronic equipment (Bickman, 1976), both structured and unstructured crosschecks 
in the absence of the equipment were carried out to cancel the bias. The problem was 
I 
equally minimised through the initial understanding by the local people involved question 
as a result of the period spent with them before the commencement of the actual data , 
collection activities. 
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The method was particularly useful in obtaining infonnation about both modem and 
I 
indigenous technologies in water lifting, transport and animal watering. Ceremonies and 
activities defining the pastoral Maasai were well understood through the approach. It also 
gave room for independent interpretation of the language used and a cross check with 
existing sources. Quantification of observations took the fonn of frequency counts, for 
I 
example on how many people drew water from the well each day and, supplemented by 
grading or scaling devices identifYing number of people using water for specific purposes 
(number of persons drawing water being divided into classes such as those simply 
drinking t~ere, those taking away water to drink, those bathing and taking water away to 
drink, etc.). 
Photography as a method of data gathering revealed factual infonnation. Becker, (1978) 
and Wagnrr, (1979) observes that this serves as a backup to other qualitative techniques 
of data gathering. In this research, the method was used to capture different stages in the 
development of projects to show the changes that took place, the sort of water supplies 
implemented in certain periods, vegetation changes, water level characteristics and water 
availability! all of which were useful in gauging the utilization of the facilities in place, 
and the knowledge applied. The method was also applied in identification of water 
problems 'fhich was done by providing cameras to both women and men to take pictures 
in their localities that to them show all the problems experienced in water development 
and utilization. This approach was also instrumental in unearthing the: 
, 
• Various technologies and ideas which the people consider indigenous, 
• differences between indigenous and modern technical knowledge, 
• prescription of different solutions to existing problems in rural water supplies, 
• weaknfsses of both indigenous and modem technical knowledge when used 
alone, 
• advantages of incorporating both indigenous and modern types of knowledge in 
development and management of rural water supplies, and 
, . 
• results of ignoring the indigenous' technical contribution in the development and 
management of rural water supplies. 
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Overall, t~e methodology enhanced the researcher's analysis and insights to alter even 
! 
preconceived notions about the subject. It helped to discern how the people define their 
environment, what they take for granted, including a fundamental review of traditional 
I 
practices. It also helped in differentiating technologies and their sources in relation to the 
local people who exist in different tribal sections (ilooshon), and, the integration of other 
I 
tribes into the Maasai system of life. This served as a means to understand the source of 
some particular indigenous technologies and the means effected in dissemination. 
I . 
A2.6 Group and Individual Interview Methodology Technique 
A2.6.1 Group Interviews 
t 
Group interviews worked differently among the local people. Culturally, the Maasai were 
relatively easy to interview, as they are open and verbal people who readily mix with 
t. 
people from other cultural backgrounds. Individuality is one of the their main 
characteri~tics, and when one Maasai was chosen to speak, the others were free to 
supplement or question his descriptions. As a result, the group interviews furnished more 
complete and accurate information on all water source types than the individuals' 
I 
interviews. Group interactions enlivened the process, and made the interviews less 
intense and tiring. 
t 
The women were suspicious of the outsiders, and it was more difficult to build up a 
rapport with them and to interview them. In groups, it was difficult to mix the women 
with men. Generally the women would sit on their own. When interviewed as a group, 
women DJade one of them their spokesperson, mainly based on seniority in the group. 
This likely made it difficult to get information from other women. 
The grou~ interview approach to learn about indigenous technical knowledge proved 
invaluable with the advantage over the individual on greater efficiency in time. The 
method provided opportunity for observation of group interaction and patterns. lsaac et aI 
I 
(1981) warn that group interview approach may intimidate and suppress responses, 
promote 9pinions; and, be susceptible to manipulation by influential group members. In 
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this research, this gave credence to the use of the key infonnant technique for 
I 
counterchecking. 
Involving the people to actively participate in the research helped them analyse their 
problems rnd identity solutions based on their knowledge and available natural human 
and capital resources. As. the methodology brought together beneficiaries, project 
sponsors fld extension staff, it was helpful in learning how decisions for accomplishing 
development are arrived at and the reservations of each group towards the other. 
53 group interviews were held between February 1991 and May 1996, which gave the 
advantages both of having a larger body of technical knowledge, and mutual checking. 
Interviews of this nature proved advantageous in getting infonnation on natural 
resources, indigenous knowledge, and, development of technology and transfer in a 
forum where arguments can take place and corrections given. The gathering also proved 
I 
useful in clarifying issues collected beforehand using both structured and unstructured 
means. 
Some sensitive issues such as the quality, size of land and conflicts in water use were 
better discussed in a group. This is because discussing with some individuals presented 
I 
difficulties as the motive for questioning was often misinterpreted. When a group with a 
common i~terest was brought together, it did not feel threatened on the matter and would 
argue well, with direction, to a suitable conclusion. The approach was reinforced by 
convening of specialized panels of local people who were considered experts in particular 
fields and subjects. 11 % of the group interviews were with specialized groups with equal 
chances for women groups, water diviners, traditional craftsmen and professionals to 
, 
share their knowledge and contribution in water development. The opportunities were 
used to define the role of each in developing rural water supplies, clarity views given by 
I 
other people in relation to the various fields, and expound on the source and value of 
knowledge in their possession. 
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A2.6.2 Approach in Group Interviews 
The group approach in the research required briefing on the purpose of the research to 
, 
capture willingness to participate in interviews. The quantity and quality of the 
information generated by a group over a given period of time was affected by size, group 
I 
composition and psychological state, and social, economic and cultural factors. The 
district having a patriarchal society, the group's gender and ratios determined the level of 
l 
participation of individuals. In mixed groups, men seemed to dominate the discussion. 
Oduol (19P6) recommends that to encourage spontaneity and minimize inhibitions caused 
by codes of executed behaviour, the researcher should identifY discussion groups on the 
basis of grnder, age, educational status, interests, and ethnicity. This caution was applied 
in this research. At the same time, various factors influence the psychological state of the 
group. The amount of time available determined whether the group was prepared to 
I 
provide information. 
Accuracy in group interviews and the rate in which it is generated was higher. Where 
time was limited, the group interviews had advantages over the individual interviews. 
One problem seen is the dominance created by those in authority or vocal. Age was also a 
factor in knowledge presentation, where the young were forced to respect age, thus 
I 
withholding information. 
A2.6.3 Key Informant Technique 
The approach was instrumental in counterchecking group interviews. The technique was 
particularlr useful in gathering qualitative and descriptive data, were normally difficult to 
collect through structured data gathering. It was used primarily as a source of information 
on indigenous knowledge, kinship and organizations, economic systems, political 
structures, and religious beliefs and practices. The interviews were done over a period of 
time for fhe purpose of providing a relatively complete description of issues. The 
intention in the methodology was to investigate peoples' perceptions on water 
development and utilization, motivations for participation, the role of local institutions in 
, 
water and general resource management, settlement characteristics, and views of the rural 
people in the government and organizations delivery of services m the rural 
environments. 
The key informants were chosen from specific groups continuously exposed to the kind 
of information sought. The informants' willingness to communicate the knowledge was a 
I 
factor influencing choice of informants. The category comprised of, apart from the local 
people, sOfial anthropologists, missionaries, heads of organizations, government officials 
(mainly in extension work), teachers and local leaders. 
Al Field Experiments 
J 
The field experiments involved adapting eight (8) traditional wells usmg modem 
technical knowledge, and development of twenty five (25) new conventional wells, (three , 
of them being infiltration types), four (4) sand dams, thirty six (36) water pans, twelve 
(12) rooifater harvesting projects, three (3) groundwater catchments, four (4) pipeline 
water supply projects and ten (10) boreholes. Two hundred (200) geosurvey experiments 
were also carried out in the field as part of field experiments to locate ground water. 
The field experiments described below and involved both indigenous and modem 
technical Fowledge in all aspects of the water supply development. In communally 
owned water sources, beneficiaries were organized to form functional groups and given 
training t,o run the water sources. The ideas behind particular undertakings are 
subsequently briefly described. 
Al.1 
Al.l.1 
Blending of Traditional Wells with Modem Technical Knowledge 
Geosurveys 
Two hundred wells were sited using a combination of traditional and geophysical 
method. l{se was made of electromagnetic geophysical EM-34 equipment (produced in 
Canada) to locate likely aquifers. The equipment uses components of the electromagnetic 
field generated by internal transmitters whose readings are displayed on a receiver. The 
combination of vegetation and other indicators was also applied in the experiments to 
draw linkages. 
! 
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A3.1.2 Lining 
Traditional wells are comprised of unlined sides, which are prone to siltation. In the 
experimen~s, emphasis on the lining was on use of local materials. This led to the 
, 
implementation of technologies of rubble stones, dry wall lining, concrete culvert lining, 
ferrocement lining, cement block lining and natural stones lining. Depending on what the 
beneficiaries felt was appropriate on their sources the wells were either covered or left 
open. In t~e process, designs were participatorily done for lining and covering 
A3.1.2 Water Lifting 
As described In Chapter Three, water lifting is the other difficulty encountered in 
traditional wells. Most of the traditional wells are pumped with formation of human 
ladders for domestic and livestock needs. Diesel, petrol and hand pumps were tried in 
different fells. The experiments were designed with the beneficiaries to cater for the 
various needs around the water points. On each well, pumping technologies were 
provided that gives room for all the genders to cater for different needs of the community. 
I 
Equally, drainage was provided to control pollution around the water points. 
A3.1.3 Yield Amplification 
This was done for the traditional wells in the river valleys through use of the sand and 
sub-surface dams. This approach also provided means of filtering the water and 
j 
minimizing evaporation. 
A3.1.4 
A3.1.4 (i) 
Development of Conventional Wells 
Infiltration Wells and Yield Amplification 
This was done through an incorporation of water pans and shallow wells. The design was 
I 
to deliver water via a filtering trench from a water pan to a shallow well. This had the 
additional advantage to avoid the effects of high evaporation encountered by the often-
high temperatures and thus affecting the performance of water pans. Equipping was done 
as with the traditional wells and yield monitoring done during both the wet and dry , 
seasons. The wells were dug with a variety of methods, ranging from plain hand-digging, 
explosives and compressed air equipment. 
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A3.1.4 (iil Plain Wells 
In the plain wells, infiltration wells were not incorporated and depended solely on the 
recharge fom the aquifer. This was aimed at comparing the recharge characteristics in 
both dry and wet seasons. The wells were sited away from the traditional river valleys. 
A3.1.5 Development of Sand Dams 
Using mainly local materials for constructions, sand darns were constructed to 
accumulatf water and amplifY the yields of wells upstream. This would enable the 
development of new traditional wells and also amplifY the yields of the wells along the 
river Valleys. This is a system that was used by the pastoralists to store water for use 
, 
during the drought. 
A3.1.6 Development of Water Pans 
The beneficiaries were made to cost share on a 50-50 basis for implementations of 36 
water pans with the research sponsor. The location of the pans was done by the 
beneficiaries who sited them in relation to the local knowledge on the rainfall regimes. 
As residents, they understood that the rains have an artificial boundary, which makes it 
I 
common for the rains to fall in one administrative location and not the other. By 
positioning half of the individually owned pans in one location, it was possible for local 
I 
people to collectively share the water harvested with the coming of the rains. 
A3.1.7 Development of Roofwater Harvesting Projects 
These were carried out together with house improvements. The improvements comprised 
of providirg permanent walling and roofing materials. Water storage was incorporated as 
part of the project using the ferro-cement technology. A few traditional houses had roofs 
mixed witp lime to make it inert in order to collect rainwater. 
A3.1.8 Groundwater Catchments 
The expepments were carried out in areas of the district where there are no alternative 
water sources. Local materials were selected and used in the construction and the location 
of the infrastructures made with the local demand. Surfaces were of plain sheets, tiles and 
[ 
butyl rubbers. 
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A3.1.9 Pipelines 
This involved spring protection, proVIsion of pipelines, storage tanks and communal 
watering ~oints for human and livestock watering. 
A3. 1.1 0 Boreholes 
26 boreholes were involved In the experiments on integration. Half of the number 
comprised of totally new boreholes while the other half involved rehabilitation of 
boreholes not in operation. In either case, indigenous knowledge was involved in all 
stages of their development. The local people were trained in the operation and 
maintenance of the boreholes. The management staff for each borehole was also trained 
in all aspects of the water supply. 
I 
A4 Implementation of Research Approach In the Field 
A4.1 Use of Community Researchers 
The realization that the research was to dwell with interaction of people, it was therefore 
important to appropriate to have appropriate personnel involved in the undertaking. The 
J 
interviewers were selected from the local environment as a place they were most 
comfortable and familiar with. Although a high level of education and literacy better 
enables interviewers to grasp the complexity of some of the survey questions had to aid 
in any transcription process, motivation and enthusiasm as key to success of the 
L 
interviewers (Barker and Cross, 1992). As von Geusau recommends, it was realized that 
the c0mn:lunity researchers should also have a high level of curiosity and analytical 
capacity, and understanding of their own culture and how research among their own 
people sh9uld be conducted, a good traditional education, and the confidence and respect 
of the villagers (von Geusau et al. 1992). 
A4.2 Participatory Rural Appraisal Methodology 
Building on the rapid rural appraisal, the participatory rural appraisal was employed as a 
technique of learning about rural life and conditions from, with, and by rural people to 
reinforce the existing knowledge. The method supported the direct participation of the 
communities, with rural people becoming the main investigators and analysts. In 
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Wichham's (1993) expenence, partIcIpatory rural appraisal methodology accesses 
J 
people's beliefs and knowledge about their environment and how they use this 
knowledge to live (Wichham, 1993). It facilitates and enables the participation of men, 
! 
women, girls, and boys. The method enables the participants to explain practices, beliefs, 
concepts, and ideas using their own terminology and examples. However, the 
participatory rural appraisal though taking place within local power structures, has 
weaknesses. Mosse (1994) notes that the public nature of the participatory rural appraisal , 
exercises can create and exclude particular knowledge, as the output is strongly 
influenced by existing social relations, particularly power, authority, and gender relations. 
The interviewees were more likely to project the view of the most powerful, especially to 
create co~sensus, with the interests of the most powerful, especially to create consensus, 
with the interests of the powerful identified as the common interest. Non-dominant 
people su~h the women and the youth in the process are denied the chance to present their 
private opinion. 
AS Research Limitations 
J 
AS.l Informants 
Due to the sociological traditions in the Kajiado society, it was necessary to introduce the 
research project and the team through chiefs and opinion leaders. In the field, the research 
assistants were left to largely operate on their own. Using local people was a means of 
becoming acquainted with the community. However, this could possibly have limited the 
number of informants, since their objectives for choosing respondents might have been 
different from the set ones. 
i 
It was evident that some respondents were suspicious of the research. In some instances 
others th~ught they would make some gain from being interviewed, which was not 
forthcoming. This may have influenced the quality of the information. 
On the whole, the interviewees showed vanous levels of knowledge on their local 
! 
knowledge. In cases where two respondents were interviewed at the same time, their 
expressions could contradict each other. There were problems in sorting out the less 
knowledgeable informants from the better informed. The information given by the 
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respondents along a transect was crosschecked when judged for change. In the process, 
, 
there occasionally arose less cooperation from the respondents if felt the researchers did 
not trust the given opinion. 
I 
AS.2 Language 
The researcher faced difficulties to interpret local language due to limited of knowledge 
on the largely spoken Maa language. There is a possibility that names, which are spelt 
I. 
somewhat differently, have different meanings, even if they seem to have common root. 
The prefixes and deferent spellings may have different meanings that could not be 
J 
grasped. The disadvantage in using interpreters is that complex terms may be translated 
inaccurately. A major limitation on the language was that most of the assistants were 
schooled and were not very conversant with the local language. 
There were slight differences in the way respondents described a water source and its use, 
I 
or defined knowledge in water development. There were noted chances of inadequate 
recording. This could have resulted into being a source of error. There was also the risk 
that the interpreters did sort out the information before it was translated to the 
interviewers, resulting into losing valuable information. 
I 
AS.3 Interview Process 
The questionnaire contained open questions, which gave many different responses. The 
instructions to the research assistants were to dig for more detailed information to be 
included as an addendum in the answer sheet. Whether the more detailed questions were 
asked duing the interview is not very clear. If done, this would have improved the 
quality of information. 
AS.4 Interview Questions 
In the research implementation, a question answer format was not always appropriate. In 
the study on indigenous crafts, Kater (1993) also found that people were not fully 
conscious of their learning processes. They never discussed learning processes among 
themselves and hence found it difficult to be interviewed on a topic they never 
! 
verbalized. Interviewees failed to understand the researchers questions. Kater concluded 
that under those circumstances, interviews could not yield satisfactory results and 
! 
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observatiop was more important. Kater noted, however, that observation captures one 
moment in time, only a brief moment in the whole apprenticeship period in this case, and 
concluded that in this instance, real insight could only be obtained from prolonged 
observation. On topics amenable to question-answer format, it seems to work well to ask 
specific questions after receiving a full narrative from respondent. Questions produce 
I 
more information when they are split into various components. 
A5.5 Analysis of Approach and Methods 
The use of semi-structured interviews gave the local people greater freedom in describing 
issues than questionnaire or a survey approach with structured response categories. 
J 
Leaving the descriptions open-ended also helped the participants to see conceptual 
linkages bftween such aspects as water, vegetation, soils, land quality and animals. 
Questionnaires for more specific or quantified information were needed. This was 
pronounced for instance for those questionnaires focusing on women, the individual 
I 
water sources and utilization by age and marital status, as well as on motivation and 
rituals pe1aining to the water sources. In the category, the interviewers were encouraged 
to add questions they found pertinent or interesting. 
Farmers appreciated if the group interviews were done during the dry season and on days 
of rest. Group interviews were best done regularly on days of rest, avoiding holidays, and 
ceremonies. The division of labour by gender meant that men and women were only 
I 
available at different times of the day and season. Appropriate scheduling yielded a more 
representative sample of those actively engaged in farming, as opposed to those actively 
! 
engaged in farming, as opposed to those readily available because they were not 
physically engaged in agriculture. The women had domestic responsibilities at specific 
times of the day, which were best respected.' 
Interactive interviewing and observation right across the growing season facilitated a 
deeper understanding of local knowledge. Observations made in the peoples' working 
environment revealed links between what they said and what they practiced, and also 
I 
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illustrated practices and beliefs which either could not be readily described or represented 
tacit rather than cognitive knowledge. 
I 
The quality of translated work needed to be constantly monitored. It was realized that the 
research assistants who spoke the local language or translate into one language rather 
than two were at an advantage when studying local knowledge. Linguistic information on 
the Maasai people was crucial in that it helped to understand why there were for example 
a big number of names for the same water source type. Access to this linguistic 
informatior during the fieldwork would have clarified things at an earlier stage, giving 
more time to refine the undemanding of the local peoples' water development and 
management practices. 
AS.6 Data Analysis 
Grouping and coding the information likely narrowed the end product; with the likely 
lose of some details. But data analysis of qualitative information with open questions is 
dependent on coding. More classes within the codes for each property could have been 
establisheq. However, it was felt that the divisions were wide enough to see the 
c. 
differences and similarities between the local names. This was necessary to reveal the 
tendencies within the local names. 
AS.7 Social and Cultural Characteristics in the Research 
Interviewi'1g men, women, and young people separately allowed age and gender based 
differences in knowledge and practice to surface. The women were often reluctant to 
speak in tre presence of older men especially men of status. In general, men and women 
had more similar than dissimilar knowledge of the water source development and 
pertaining issues despite the differences in social and economic roles. The ease with 
which information was shared varied according to age and gender. Older persons were 
more aCCllstomed to instructing younger people, and thus more disposed to teach about 
J 
water development and utilization. The men, who were often more educated were 
frequently Fore articulated. 
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It was possible to see how pastoralism fits in with broader cultural characteristics, and 
J 
how labour is socially organized and performed. This provided insight into both the 
epistemology of land-related knowledge and its intergenerational transfer. A survey 
! 
approach might miss these aspects, especially the links between them. Teaching and 
learning about water and land related knowledge was better observed than would have 
been possible by interviewing the local people. In the Maasai culture, learning is highly 
socialized and experimentally based. Children learn practices and skills through their 
families and through the traditionally structured educational system maintained to 
varying d[egrees. Competence in, and esteem for, pastoralism is transferred no only 
through copying the practices of the parents and relatives, but also through group 
activities. 
AS.8 Errors in the Surveys 
There are answers given in the interview process that suggested some ambiguity leading 
to provision of wrong answers. The other explanation would be the lack of understanding 
J 
of the questions by the interviewee. Analysis of the answer sheets showed that the 
interviewee would also record the answers in the wrong way leading to misallocation of 
[ 
data and information. In some instances, there were questions too sensitive to the 
respondents, such as where sanitation was concerned. Language wise, there were issues 
I 
that were too technical to interpret in the vernacular. Some information was also lost in 
the back translation when outside terminologies failed to reflect the indigenous concepts, 
J 
terms, categories or failed to capture the subtleties expressed in the indigenous language. 
Local definitions were found to be broader or narrower than their western equivalent. The [ 
local names of diseases were found to apply to several diseases. Local descriptions could 
be more detailed, or one plant may have several names, each with a description 
describing a stage of growth or an intended use. Other concepts such as various beliefs 
may have no western equivalent. 
A6 Research Process Challenges 
Sometimes, individuals were not always willing to share their knowledge with outsiders. 
One explanation on this was the consideration that knowledge is a source of status and 
[ 
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income anf is therefore jealously guarded. Some holders of traditional knowledge were 
also realized to view their own knowledge as inferior. They thus were not ready to 
discuss the knowledge. On the other hand, what Doubleday (1993) records of indigenous 
I. 
peoples fearing of their knowledge being misused, and lacking the power to prevent 
abuses, and therefore chose to keep quiet was experienced in this research. What was also 
I 
evident was that indigenous knowledge is not uniformly spread. Individuals vary in their 
aptitude for learning, storing and generating knowledge. Specialized knowledge often 
J 
belongs to certain groups or individuals. Without a proper sampling strategy, it may have 
been difficult to effectively as Erythrosine, (1993) notes, differentiate indigenous 
knowledge from random local views. This called for use of a multiple methods to 
crosscheck the collected data. 
I 
A 7 Data Analysis 
A7.1 Data Treatment 
I 
A 7.1.1 Data Error Controls 
Qualitative data was transformed into quantitative data through coding. Once quantified, 
the data "fas expressed as categories and the techniques of quantitative analysis employed 
to search for relationships as well as summaries. As people are normally reluctant to give 
exact information, because of fears that what they say may be used in a way to affect 
1 
them negatively, questions about personal income cause problems and answers are 
usually not considered very reliable if they can affect social prestige, taxation, or future 
income. Information on land holding has traditionally been a sensitive issue because of 
the force1 settlement of pastoralists and encroachment by newcomers from within and 
outside the district. Such changes in land occupation and use have been as a result of 
actions reslllting from government or powerful individuals. 
I 
The author sensed that when the nature and purpose of the research was explained, and 
participation of the community encouraged, participation of the community in the , 
research was seen to improve the understanding the rural people have of both the nature 
and purpose of the research, as well as how the results may be used. It was quite 
J 
conceivable that although they might have been willing to give correct answers when 
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dealing with their own issues, they may have been devious or inaccurate when answering 
J 
questionnaires, the results of which they feared might help the authorities take measures 
they would resent. In such circumstances, the research assistants were trained to help the 
! 
people understand that supplying correct information was a first step towards 
understanding and improving their conditions. At the same time, use of research 
L 
assistants from the particular localities of concern provided them the advantage of 
establishing contacts with the rural people. On the other hand, this might also have 
j 
increased their tendency to interpret data in the context of their previous information and 
expertise. rrhis necessitated the design of the methodology of using personal contacts, 
open-ended discussions, and memory records taken afterwards. The tendency was also 
counteracted in group discussions with field assistants, as well as in the organization and 
I 
analysis of data. 
A 7 .1.2 Replication of Research 
The main approach employed to check the reliability of the research techniques was the 
replication of research techniques. In 70% of the localities, whole or parts of the research 
were repeated using the same procedures but with different observers. 
A 7.1.3 Absolute Agreement 
'. . 
This form of replication involved exanurung the extent of agreements between the 
observers of the same behaviour and activity. This technique measured the extent to 
which of the two agreed. 
A7.1.4 Marginal Agreement 
I 
Marginal agreements involved comparing the overall coding of the results to see whether 
the total npmber of behaviours and occurrences allocated to the categories of the schedule 
tallied. 
A 7.1.5 Triangnlation 
I. 
This was a more direct check on the validity of observations by crosschecking them with 
other sources. Where the researcher's conclusions were supported by data from other 
I 
sources, then there was need to be more confident of the validity. Triangulation involved 
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comparing data on some same particular occurrences from different researchers (as in 
reliability phecks in more structures observations). It also involved comparing data 
, 
produced by different methods - for example observational data compared with interview 
data - or comparing data from different times, sub-settings or subjects. 
I 
A 7 .1.6 Respondent Validation 
Data from the researcher's observations of behaviour and activities were compared with 
data from the various other subjects involved. The aim was to check the validity of the 
observations by reference to the subjects' perceptions. The researcher discussed his 
observatiops with subjects, to find out whether they felt the observations were accurate 
, 
and what their perception of a particular incident were. Alternatively, the researcher 
asked the participants to supply written accounts of a particular instance or period of 
behaviour. These were then compared with the researcher's own observations. The 
advantage of this techniques was that it was possible to assess important additional 
knowledge about the behaviour under consideration, for example about the thoughts and 
motives of subjects, their perceptions of the behaviour and activities of others, and about 
I 
the social context in which the situations occurred which may not have been available 
from observations. 
A7.1.7 Data Error Corrections 
The missing responses were sorted back in the field and error corrections applied: 
• to guide the decisions made about handling the information collected so that it could be 
.J 
transformed into data that could be analysed 
• to ensure quality through the reduction of error and bias, the two aspects of this being: , 
(a) correction of errors and biases in the data 
(a) minimization of the error and bias that could be introduced during handling 
of the data 
Checking of records carried out before keying into the computer revealed the major 
sources of error identified in the questionnaire-checking process to include: 
• errors introduced through the wording of the questions and erroneous pre-coding and 
coding 
364 
• errors introduced by the respondents in completing the questionnaire. These involved 
'errors' in interpreting the question, and (in the case of self administered questionnaires) 
failure to record the answer according to instructions. 
A 7.1.S Data Digitalisation 
All the data collected was translated into dBase database files. The shallow wells with the 
largest sample in the surveys had the questions split into five types of dBase files. This 
I. 
led to production of a codebook and five entry formats. 
The data entry of the files was counterchecked and typing errors corrected. Subsequently, 
'clean' files were transferred into SPSS PC+. This statistical package enabled the analysis 
of data in terms of frequencies, means and correlations between relevant variables. For 
correlations, the SPSS crosstabs function was used to determine relevant relations 
between yariables. Chi-square analyses were applied to determine the significance levels 
for certain variable crosstabulation outcome. The Chi-square values were corrected with 
Yate's correction to reduce the risk of Type I error (rejecting the null when it is true). 
AS Application of Statistical Analysis 
Where no inferences were being drawn about a wider population, the statistics focused on 
the description of data presented (descriptive statistics). In contrast, inferential statistics 
were use1 in order to draw conclusions about a wider part from sample data and to 
examine differences, similarities and relationships between different variables. This 
subscribes to the two aspects of inferential statistics (Calder, 1996), which involve: 
1. the concern for the making of inferences from data drawn from statistics. The 
technique estimates the range within which the sample parameters are likely to lie, 
given the sample statistics, and 
2. the testing of the hypotheses to study relationships. The statistical techniques are 
applied to asses how likely it is that observed difference or relationships could arise by 
chance alone if the same difference was not to be found in the aspects from which the 
sample was drawn. 
I 
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A8.1 Analysis of Unstructured Data 
Analysis of unstructured data was applied on the data not already coded in terms of the 
author's apalytical categories. Such data consisted mainly of written texts, published and 
unpublished documents (including official, government reports, personal diaries, letters, 
minutes of meetings etc.), as well as field note descriptions written by the author, 
I. 
research assistants and informants; and transcripts of audio and visual recordings. These 
kinds of data contrast with structured data, which included, for example tallies recording 
1 
respondents' choices from pre-specified answers or the observed frequencies of various 
predefined sorts of activity. 
A8.2 Analysis of Structured Data 
Structured data included data: 
• resulting from the physical control of responses, as ID experiments or structured 
questionnaires, 
• produced by the application of a set of categories to 'unconstrained' behaviour, as in 
the case qf systematic observation or the coding of free responses to questionnaire 
i 
items in terms of pre-established coding scheme. 
A8.3 Contingency Table Analysis , 
The tabular techniques of analysis, which is similar to regression and ANOV A in concept 
was preferred. The goal was to discover which predictor (independent) variables were 
J 
related to the response (dependent) variable, and to describe the relation. The description 
was accomplished through the use of general linear model with the parameters 
I 
( coefficients) in the model describing the relation between the response and predictor 
variables. :rhus, the application of analysis of variance aimed at establishing the variables 
with the strongest effects, and generally estimate the proportion of the variance in the 
dependent variable 'explained' by each independent variable. The correlation showed 
whether variables were systematically related to one another. 
This approach, was strong on exploring interaction effects to show: 
I 
• which variables relate significantly to the criterion; 
• how strong the relationships between variables is; 
I 
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• which relationships are stronger than others, and 
• whether there are interaction effects. 
A correlation coefficient indicates how strongly two variables are related. The statistics 
for the g<;>odness of fit and for the hypotheses about the parameters of the model 
asymptotically follow the Chi-square distribution. 
AS;4- ·-Cfti'.Square (Xl Test) 
Preference on this test was because of its strength in application to both theoretical and 
observed measures. The Chi-square was applied to determine the existence of 
I-
relationships in the survey analysis. The test shows whether a relationship between two 
measurem~nts could have been to chance and thus establish whether variables of the 
contingency tables (cross-tabulation) are independent of each other. This examines the 
extent to fhich the frequencies actually observed in the study differ from that expected if 
the null hypothesis is correct. 
If the Chksquare value is-iow, the null hypothesis (thauhe variables are. independent). is. -
accepted.-:rlie value hypothesis ·is-rejeeted aHhe 0.5 level-of confidence~meaning-that·- -
five times out of would be a relationship have occurred by chance). In the latter case, the 
alternative hypothesis - that a relationship does exist is accepted. 
I 
AS.S Symbolic Statement of chi-square 
The chi-square test is based on the differences between the actual observed frequencies 
and the frequencies, which would be expected if the null hypothesis were true. 
If fJ and-J2 represents the_ sample counts, which do not. possess the attributes being_ 
investigated; and the corresponding:hypotheticalfrequencies being FJand Fi, then the 
two derivations-arefJ - FJ aild/2 ~F2, sO-that Chi~square is given by the-formula, --
Xl - (/i - FJ)lfFI + (ji -
F2)11Fl 
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The fonnula may be condensed.to.a more generalfonn.as 
x2 = ~ (f _ F)2/F, 
where ~ denotes summation: 
This means that Chi-square is the sum of ratios as 
I 
(deviation square)/(hypothetical number). This is summarized as: 
. where O·isthe· observed frequency, E the.expected'frequency; and ~the summing 'over' . 
of all the cells . 
. The significance of the obtained .x2:valoo. is--eyaluatedbyconsulting the.critical·valuesof 
x2 indicated in the appendix HI: . 
A8.6 ~tionale in Statistical Tests 
The objective of the statistical tests applied is to substantiate the findings of the studies 
statisticalli to indicate the precision of the descriptive statements on samples in tenns of 
attributes .to eliminate sampling .errors. The hypotheses are expressed in statistical tenns 
to be tested-with a 95% confidence interval (a=O.05): The 5% Jevelis- therefore' 
considered the minimum level of significance acceptable and statistics that would reject a 
null hypothesis at the 5% level are refereed to as 'significant' 
A8.7 Tests of Significance 
This is taken as the fonnal procedure to draw a decision between two hypotheses about 
the characteristics on the basis of knowledge obtained from the samples. It involves a 
comparison of the difference between the sample statistics and the parameters specified 
by the null hypothesis with a theoretically determined sampling distribution. The 
I 
comparison allows estimation of how often such a difference would occur if the 
difference ~ere due to random errors in the sample selection process (sample error). The 
, 
significance level that results from the comparisons gives the relative frequency 
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(probability) with which a sample statistic of the obtained size or more extreme size 
would be expected to occur over repeated trials (samples) utilizing the same probability 
sampling l)1ethod of the same population if the hypothesised value for study parameters 
(null hypothesis) were true. 
The significant level refers to risks of ,ejecting: the null hypothesis, H" erroneously, A p . 
value of , :05 as indicated· ,in· the· anaIisis. means: that the charicesare .. 95 that the . 
hypothesis is correct and therefore be said to be a measure of the confidence that the 
results w9uld be repeated under described conditions (Bolles, 1961; Melton, 1962; 
Morrison et al., 1970). 
A8. 8 Si,nificance of Correlation Coefficient 
This describes the strength of the relationship between the variables in a sample. This is 
used to gfuge the size of the correlation coefficient to infer that there is a relationship 
between the v.ariables. Thus the null. hypothesis .. procedllre.is used to.see . .whether .. the .. 
correlation coefficient is 0.00. The size of the obtained x2 that is necessary fOr'rejection· . 
of the null hypothesis is at the.05leveLBy rejectionthe·null hypothesis, it·is-imerred .. 
that the correlation is not 0.00. . .Figure AZ.gives a guide on the magnitude of the· 
correlation and the strengths ,?f relationships while Figure A3 shows the expected 
distributiop of the test statistics when the hypothesis is correct. The guiding critical 
values are shown in Annex B. 
Figure A2 Correlation Magnitudes 
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Figure A3 Range of Possible Correlation and Interpretations 
-P<·O.05· . I 
Rgect'Hypothesis '. 
P>O.05· . 
No'Reason-
to reject Hypothesis 
'.:+ 
. Hypotlresis· . 
value 
p <o.os· 
R<;i<ct 
"H)1>Othem 
Test Stati$c , 
Limits for extremeS% ofObsenration 
Expected Distribution of Test Statistics 
A8.9 Confidence Interval 
The confidential interval provides a plausible range for the true value. The faith placed in 
the statements that the interval established by the sampling process contains the 
J 
parameters of interest is done by affixing confidence. coefficient (confidence_ probability). 
'in-theform-of I-oc; where'oc = p/l OOforO!> p !> 100, The confidence interval is·the·c1osest 
to present quantitative assessment of hypotheses-probabilities. The choice to act as 
though none of the hypotheses not included in a 95% confidence interval are correct 
! 
gives a 5% chance of error. The method thus becomes an effective way to convey that 
all-important statistical datum and the conditional probability function, i.e. the probability 
I. 
of the observed outcome under each alternative hypothesis. This is so since for a given 
kind of observed statistic and confidence interval there will be a fixed relation between 
! 
the - paralneters of the confidence interval and those of the conditional probability 
function, Fth the end-points of the confidence interval typically marking the points at 
which the conditional probability .. function.goes below a certain smalLvalue.related.to..the .. 
parameter oc. Therefore, the confidence interval makes the report unbiased towards some 
favoured hypothesis, as is the null hypothesis significant test, but makes an impartial 
simultaneous evaluation of all the alternatives under consideration. 
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